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MATEMATHKA 
A. C. BYFPOB 
SAJANA JMPHXJIE JIS KPYFA 
(IIpedcmaeneno axademuxom A. H. Koamozopcesim 14 III 1957) 


1. Hactosmaa cTaTba nocBstlena BbIACHeHMIO AMdpepeHUHabHBIX CBOLCTB 
OMT a pMOHHYeCKHX (pyHKUHH B Kpyre B 3aBHCHMOCTH OT BEM RUE DTI: 
-CBOHCTB rpaHHUHbIX (PyHKUAH. 

Mbt paccmatTpyBaem 3aqauy J[upuxse ,ua ypapnenua 


A'U(p,8)=0 ([=1,2,...) {0<p<1; 0<0 <2n}; (1) 
k 
oe) = en (8) (R= 0,1,-.., 1-1), (2) 
° e=1 


_rge A—onepatop Jlanaaca. 
Hamu jfoka3ana Crefyroulad Teopema, OOo6nLalollad COOTBeTCTBYIOLHe pe- 
3yaptatpt C. M. Huxoupexoro (1) uw T. MW. Amanosa (?). 
Teopema 1. Ecau nepuoda 2x gynkyuu op (ORGH tap (M) 
(k=0,1,...,/—1), mo noaueapmonuueckan dyxkyua 
U (9, 6) € Hp? ** (cM), 
ede r>0, 1<p<oo (npu l>1~ r neyenoe)* 

IIpy p=2 u l=1 sro pesymptat C. M. Huxonpscxoro (1). pu p=2 
u 7 =2 Halll pe3yNbTaT HECKONbKO YCHJIMBaeT COOTBETCTBYIOMIHH pe3yJIbTaT 
T. WV. Amanosa (?). 

OrmeTtuM, 4TO Halll pe3yibTaT IpHh [=r-+/, (p= 2) nepekppiBaetca 
C COOTBeETCTBYIOULHM pe3ysbTatom B. M. Ba6uya u JI. H. Cao6ogeuxoro (4). 
Ou He BbITeKaeT H3 pe3yJIbTaTa 9THX ABTOPOB, Tak Ke KaK H3 Haluero He 
clefyeT TOUHO HX pesysbTaT. OTMeTHM ele OTHOCALLHeECA K 39THM BONMpocaM 
uccneqopanuA H. HM. Mo3xeposoli (*) u O. B. Becosa (°). 

2. PaccmMoTpuM TrapMOHHYeCKHH MOMHHOM f-ro NOpA,Ka B €HHHYHOM 


Kpyre 


Dn (p, 9) == yp" (axcos kO + by sin RO). (3) 
0 


O603HauHM 


Qn 


ilp 
\ | D (p, 8) | p dy a) (R>0);. 1 Dall p= Il Da Il cpe. 
0 


tte 


I Pirie = 
JIemMa |. Hmerwm mecmo nepasexcmea 


< Can! || ®, | L(R) (4) 


1 
| ao, 
de! 


L p(R) 


* Onpenesenne KlaccoB HM) cM. »B (3). 
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20e Cr — nocmosnnan, saeucsyaa om R u l; 


at (0, 8 i 
| alan oH Cn! ll Dr |I p; (9) ») 
de Dp 1H 
a'@ | 
| || <2! ll Palle, (6) 
00 p 
200. arb, Zemanny 1 < p< 60. 
TlokasatTeubcTsBo. M3 (3) umeem 
ao ote 
f= >) HY (p, 6), 
de i=1 
he it 
rye WV) (9,0) = + >} Riot (a, coskO +6, sink8) ud; (i =1,...,1)—coor- ff 
P k=1 | 


BeTCTBY!OU[He TMOCTOAHHBIE. Oues HHO, 


2m 


hy oe 
0 (0, 6) = aie x (p, w + 8) Sk! cos ku du = 
0 1 


arnt (i) : 
= C \ cos nu: Dy (0, u+ 0) on 3) du, (7) { 
bie) 4 
(i= b 
k\i 
(u) = >) (1 — +) cosku 4 wTpux o3HayaeT, uTO pH k = 0 coor- 
0 
BeETCTBYIOllee ClaraeMOe CYMMbI PaBHO 1/y. 
IIpumeusa mpeo6pasopanve A6ena K mocueqHeli cyMMe, NomyauM 


rye of!) 


t—s 2 
of) (u) = p3 (t+ 1) A2(1— 2) Fy (u) + 
=0 
+ Fa (u) + 7 (2! = 2) Fro (u), 


rye Fp (u)— appa Petiepa, A, = pp— petit Pepe 
CymlecTBeHHO OTMeTHTb, uTO Fy, (uw) >0 u A*(I = =\ > 0, BcneqcTBHe 
2m 
yero 6!) (u)>0 u —\ |iol!) (ua ybedimaecih (= besser 
0 


IIpumensan k (7) o6o6ujeHHoe HepaBeucTBo MuuKoscKoro ((7), crp. 246), 
nosy4yHM 


2 
cee 4 j 
Pe lee <2) Ar | RYO, Im = \ | on? (u) | du <Cant || Palle, cays 


0 


oTKyqa cuenytor (4) u (5). Uro Kacaetca HepaBencTBa (6), To OHO cuenyer 
u3 Toro daxta, uTo DM, (p,6) ecrb TpHroHomeTpHyecKHH TomMHoM no 6 (3,3), 
IIpH p= oo Hepapenctsa (4), (5) u (6), sBaatouyHeCH aHanoramH HepaBeH- 
crBa Bepuuirelina, Oblim yoKasanp A. JI. Warunanom Cr 

3. Loxa3saTeabcTBo Teopembl | npn /=1. B »artom cyyae 
pellenne Kpaepon saqaun (1), (2) MoxKHO 3amucaTb B BHJe (~ = gp) 


2m 
U (p, ) = x \ K (p,¥) 9(u + 9) du, 


0 
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co foe) 


K (p, 8) = >) pk cosk8 = Dy(k +1) A%kF, (8) (O<p <1). 
0 0 


Ilyctp 
9 (0) ~ >) Ax (6) = >) (ap cos k6 + by sin k6), 
0 0 
. es i Peo 
Sn = Sz, (930) =D Ae (8), | ty (g; 8) = ee | 
0 
Torya 


QT 


i 2 1/p 
| tn (e 0) It = Ae (1 \ | tr (9; 6 ) do) = 


eg (3 ( | s ( [2Fon—1 (U) — Fas (u)] o(u + 9) du l a) SB Cle (8) 


0 


rye B— konctauTa. STO culesyeT, Nocse IpHMeHEHHA OOOOWEHHOrO HepaBeHCTBa 
| MuuKkosckoro, 43 Toro dbakTa, 4TO apo Weliepa orpaHuyeHo B MeTpuke L. 
Tlanee, Tak Kak ©€H;(M), To cymecrByer TpHroHomMerpuueckHit nowu- 
fHOM 7,(0) Nopayka nm Tako, TO 

* cM 
lg—Tallo< 


i 


(9) 


V3 (8), (9) w Toro dakta, 4TO t,(Tn; 9) = T,(6) Aaa BCexX TpHroHoMeT- 
| pHuecKHX NOMMHOMOB MopsyKa n, cylefyeT, uTO 


* M(B+1 
I ¢ (0) — 20 (45 8) p< (10) 
Ilocrpoum rapmMonuyeckuh momuHoM (27 — 1)-ro nopsayka 


2m 


@, (0,9) = go | K(p,4) tn (osu +8) du. 


0 


2 


Poraa 
—-U(, 6) —@n (0, 8) = 2) K(o,u) [90+ 4) — (95 w+ O du = 
0) 


2m co 


= x) D +1) AGFA (Y) fp +8) — ea (gsu + 8) du. 


0 n+1 
Orcioa, IpHMeHsAa O6OOWeHHOe HepaBencTBo MunkoscKoro, mosyyHM 


, lp 


|| U — Pallas io — als 3 (e+ 1) A2pe i ao) = 


n=1 


=e (Veen ee 


M(B +1) T(p+1)P(apt+p+1) ve 1 vllp 
< nt [@+n(— [I (np + 2p + 2) ) Gesyn lL 


rye [' (wu) —ramma-yHKuna; Ag? = pk — ph +1, 
64% 


CneqoBaTeJbHo, " i 
| U—Dillp< ap (I <P <&). (11)/ 


n' tile 


f 


Vispectubmm meTojom BepuuiteliHa, C MOMOULbIO KOTOpOrO OKa3bIBaeTCAlh 
oOpaTHaa Teopema O HaMsyuWeM NpHOwMxKeHHH, u3 (11), ucnNOnb3syaA seM-§ 
my |, serko jokasblBaetca, uTo U (0, 6) npunagnexUT K Kwaccy Hi"? (cM) 
ynKunit, onpefevieHHIX Ha KONbUe '/>Kp<1, OOK 2z, a ceqopaTestb: | 
HO, H K kKsaccy PyHKUHH, onpefeseHHbIX Ha kpyre G2 ces Tak Kake 
U (o, 8) rapMonvgna yna p<(l (cmM., Hanpumep, (7), cTp. 264). 

4, Tlyctb />>1. Vapectuo, yro nonMrapMoHMueckyloO (yHKUHIO B Kpyrel 
BCerja MOXKHO peACTaBHTb B BHJe 

jhe 
U (p, 6) = D (1—9*)* Un (0, 8), 
k=0 
rye U;,(p, 0) —rapmMonuueckHe (byHKUMH. 

Tak Kak paccyXJeHHA OfMHAaKOBbI JIA JOOnIX /, TO AJA MPOCTOTbI pac-f 
cMOTpuM cayyuai / = 2. Pemenue KpaeBo 3aqaun (1), (2) npu /=2 umeer® 
BH] 


U (p, 8) = (1—p2) Uy (9, 8) -+ Uo (6, 8). (12)}f 


Tapmonuueckne tpyHkunn Uy, U, onpesensioTca 43 CileqyiowlHx ycOBHH: 


4 aU i" 
Uo |o=i = Fo (8), U4 jon = = 91 (8) — E a ee ee (13) | 


B cuny pesyaptata n. 3 Uy € Hitt? (cM). 


; oU 
Ilo teopeme sBiomwenna C. M. Huxompexoro (*) = 


de 


_,€ Hb (cM), a 


9, (6) € H,(M,) 10 ycnoBuio; cieqoBaTebHO, 
U; (p, 6) € Hp"? (c(M + M)). 


B cuny (12) 6urapmonnueckan cbyxkuua U (p, 6) EH ?** (c(M + M,)). 
TakuM o6pa3om, Teopema | fokKa3aHa MOJIHOCTHIO. 

B saksioueHHe MPHHOWYy HCKPeHHIOIO OaroqapHOCTb MOeMy yUHTesIO} 
C. M. Hukospckomy 3a MOMOlb B pa6orTe. 


MatematTuyueckHl uHcTHTyT HM. B. A. Creksopa Tloctynun0 
Axkajlemun HaykK CCCP 7 XII 1957 


IMTHPOBAHHAS JIMNTEPATYPA 
1C. M. HuxoapeKkunit, Matem. aeagis 40 (82), B. 3, ay (4856); 43 (85), B. 1 


(1957) eee aie i eeAC Ma row, TAH, 88, Ne 3 , 389 (1953). 3C. . Huakoapckau’ds, 
Matem. c6opu., 88 (75), 261 (1953). ASB ea \G Baouny, Als tele Catone JAH, 
106, Ne 4, 604 (1956). 5H. H. Mo3xeposa, Ipanuunple cpolictsa rapMoHHuecKHXx 


yHkKUHH B-TpexMepHoM mpocTpauctse, Jiucceprauua, Matem. uxcr. um. B. A Creksosa 
AH CCCP, 1956. ® O.B. Becos, H3s. AHCCCP, cep. matem., 20, 469(1956). 7C. M. 
Hukoapcekult, Tp. Matem. uucr. um. B. A. Creknopa AH CCCP, 38, 244 (1951). 

SA. JI. Warnusan, JAH, 90, 141 (1953). i 
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Joxrnxagn Akagemun nwayx CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA 


B. H. FOJIBABEPL 


O BOSMYLIEHHH JIMHEMHbIX OMEPATOPOB 
C YHCTO JHMCKPETHbIM CNEKTPOM 


(I]pedcmaeaéexo axademukom C. JI. Coboneeom 13.11] 1957) 


B 3amMeTKe paccMaTpHBaeTCA BONpOcC O.3aBHCHMOCTH COOCTBEHHBIX 3Haye- 
HHH WM COOCTBCHHBIX 3JIEMCHTOB HeOrpaHHyeHHoro onepatopa H.=eV + 


+ Hy (¢>0) c oOnacTbio onpeyeneHua B rHubOepTOBoM MpoctpancrBe G oT 
_Maysioro Mapametpa e, rye Hy— AuHeMHbIM HeOrpaHHyeHHBIM onepatop; V — 
JMHEMHBIM HeEOrpaHHyeHHbIl OMepaTop, HMeIOWINH Oomee y3ky!o OGacTb onpe- 
genenus, vem Hy. THnuuHbIMH TIpHMepaMH TaKkHX BO3MYLLeHHH ABJIAIOTCA 
M3BeCTHbI€ H3 (PUSHKH MpHMepbl AudpepenwWwa/bHbIxX ONepaTopoB, cofepxa- 
| W(MX MaJbii TapamMeTp pw cTapwieH npousBoqHoH. O6ulwe Teopembl, JOKa- 
3bIBaeMbI€C HAMM, IIPHMeHAIOTCA K HEKOTOPbIM AHepeHUHabHbIM ONepaTopam. 

O6o3HauuM yepes D, oOnacTb onpefeseHua onepatopa H, u uepes L,— 
~~ oo0macTb onpeseneHua oneparopa V. Ipegnonaraetca, utro D, CD, u D, 

BCIOAY MIOTHAa BG. 
. Ilycrp: 

1) (Ve, 9) >0 mpu ¢€D,; 
2) onepatop H, (¢ > 0) camocompsxeHHEI u onepaTop Hy, nosoxKUuTeNb- 
| HO-orpejesieHHbIH; 

3) MHOKeCTBO BCeX © H3 OOaCTH ONpeyeseHua onepatopa Hy, yRoBue- 
TBOPAIOULMX ycOBHIO (Hog, ») <1, KomnakTHO B G. 

M3 npeqnonoxenHi 1)—3) BbirekaeT no Teopeme Pemnuxa (!), 4Tro one- 
parop H, (¢>0) wMeer uucTO AMCKpeTHBIH creKTp. O6o3HayHM 4epes 
An (€) m-e coOcTBeHHOe 3HayeHHe H Yepes oO, (¢) — COOTBETCTBYIOLIHH A, (s) 
NPOH3BOJIbHbIN COOCTBeEHHBIH QJIeMeHT ONepatopa F7,. 

Co6cTBeHHbIe QJICMeHTHI OTepaTopa H, (¢ >0) OyyeM cuHTaTb OpTOHOp- 
MMpoBaHHbIMH. Bpeyem cJlefqyiouve oOo3sHayeHHA: 


Jolg] = (Hop, 9); DM ={e ED; oll = 1}; 
DY ={9€Dy | ol) = 1}; 
(= (e€Du lel =1s (¢.¢/(0)) =O @>1); j=1,2,.... G—)). 


ByjeM ropopuiTb, uTO Tp HEKOTOPOM i BbITIOJIHAeTCH yCOBHe allnpoKcH- 
MalHu (y.a.), ecmH Qua mo6oro 4 >> 0 HaliqeTcA TakOH 9/IeMeHT v € Di”, uro 
Jo (v] —4;(0)<y. Y. a. BeImonHAeTCA aBToMaTuyecKH, Korya D, = Dp. Ilo- 
CNeqHuH Ccryyal paccMaTpuBaeTcaA B cTaTbe Kato (7), HeKOTOpble pe3yJIbTa- 
ThI KOTOPOM aHasIOrH4Hbl pesyJIbTaTaM CyefyrouleH Teopempr |. 

Teopema 1. [lycmb onepamop H.=«V + Hy yoosnemeopsem YCroeuaAm 
1)—3) uw y. a. eoinoanaemca npui=1,2,... 

Toeda: 

1) Ag (e) >A: (0) npu e>0 (i = 1,2,...); 

2) Kaxosa 661 HU bblAa nocaedobameAbHOCMd &,—> 0 npu kR—>0oo U 3NeMeH- 
mol 0; (ex), cytyecmeyem noOnocaedoeamencHocmb &,—>0 npu Roo u aae- 


~ 


mMeHmol! 9; (0), maxue, amo Jy [¢i (er) —9i(0)] +0 npu Roo (i=1,2,...). 
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Jjoka3aTesbcTBO TeopeMbI | MpOBOAHTCA C MOMOLIbIO SIKCTPeMaJIbHbIX 
CBOLCTB COOCTBEHHbIX JJICEMCHTOB. 

Cneyersue. Mycmb’ KkpamuHocmb Kkascdoeo coOcméeeHHo2o 3Ha4eHUA one- 
pamopa Hy) paeHa edunuye. 

Toeda: . 

1) cyuecmeyem makoe ¢(i), “mo npu @ecex e<e,(i) Kpamxocmb i-20 
coOcméeHnozo 3sHaueHusn onepamopa H. makoe paena edunuye. | 

2) Jolvi(e) —9:(0)] +0 npu e->+0 (i = 1,2,...); 

Teopema 2. [Tycme onepamop H,=«V + H, ‘ yoosremeopsem YCAOBUAM | 
1)— 3). [Tycmb Oaaee Oan HeKoMOpoed HaMYpaAbHOeO i cywecmeyem NnocAe- | 
dosamenbHocmb ¢,—>0 npu Roo u anemenmol 9; (en), 9; (0) (f = 1, 2,..., t) 
makue, “mo: 

1) Aj (en) >A; (0) npu Roo (jf =1,2,. vero 

2) he (e rn) — 9; (0) || +0 npu b> core L, 2, Bay 

Toeda OaA i =j BolINoANAeMCA Y.a. 

JA MpoOBepKH BbINOJIHeHHA y. a., KaK 9TO OyfeT BHAHO H3 MpPHBORMMbIX 
HwKe IIPHMepoB, yAOOHO Nob3s0BaTbcA Teopemon 3. 

Teopema 3. /]ycmb Ora onepamopa H,-=<V +H, é6olnoANstomcA Yyc- 
NOBUS: 

A. H. yoosaemeopsem ycaoeusm 1) —3). 

B. aa ato6oe0 azemenma © € Di? cywecmeyem nocaedosamercHocme 9.2e- 
meHmoé Yn € D\ makasn, umo: 

1) [l%—?ll 0 npu noo; 

2) de [Yn] Jo [eo] npu nw. 

To2da Onan i=1,2,... 6oINOAHAeMCA Y. A. 

IIpumep l. O6osnauum yepes H. (¢ > 0) auddepenyHasbHbI ONeparTop,. 
nopoxyaempl juddepeHunaJIbHbIM BbIparxkeHHeM 


le [y]= ey) 2 [p(x)y'] +4 (n)y 
WM KpaeBbIMH yCJIOBHAMH 
y (a) = y' (a) = 9 (6) = y' (6) = 0. 


Yepes Hy o6o3sHayuM juppepeHwHabHbIt OMepaTop, NopoxAzaemB AHd- 
(epeHWHaJIbHbIM BbIPaxkeHHeM 


d 
blyl=— zh) y1l+9(a)y 
KM KpdaeBbIMH YCJIOBHAMH 
y (a) = y (6) = 0. 


IIpeqnonaraetcs, To 
p (x) = Po > 0; p (x) c Cet q (x) & Crap}: 


Jj MpOBepKH BbINOJHEHUA y. a. Tomb3syemca TeopemoH 3. Tak kak 
KPaTHOCTb KaKJOrO COOCTBeEHHOrO 3HaveHHA ONepaTtopa Hy paBna equHHLe, 
TO H3 Teopemb | caefyer: 

1) A; (2) >A; (0) mpu e+0 (f= 1,2, ...); 

‘i 3 Yi(x,£)—>yi(x, 0) mp e-—>0 paBHomepHo oTHocuTenbHO x € fa, b} 
BE OE ee) 


b 
3) \ (yi (#2) yi (x, 0) dxy+0 npw e-s0 (@=1,2,..,). 


OrmeTuM, 4TO yTBepxyeHun 1) u 2) cofep»xkaTcH Tak2Ke B 3aMeTKe 
B. B. InasxKo (°): 

IIpumep 2. Ilycrb Q —oG6nacTb n-MepHoro mpocrpancTBa, orpaHHuen- 
Had JOCTATOYHO laqKOH nWoBepxHoctTbio S. O6o3Haunm yuepes H, ucbdepex- 
(HaJIbHbIM ONepaTOp, Noporxaembl AWUudpPpepeHUHadbHbIM BbIpaKeHveM 


n 


ly (uj == — Au = — 
i=1 


O2u 
Ox? 


WM KpaeBbIM ycOoBHeM u|s = 0. Uepes H, (¢ > 0) o603Hayum yuddepenunMasb- 
HbIM ONepaTcp, nopoxwaemblli AudbiepenuvadbHbiM BbIpaxkeHveM 


< 1. [u] == cA2u — Au 
M KpaeBbIMH yCJIOBHAMH 
u | = (J) be == (); 
S on |s 


Onepatop H, (¢ > 0) nonoxuTeNbHO-onpefeJeHHbIH WH MOKeT OBIT pac- 
WHpeH O camoconpsxKeHHoro ((*), crp. 15—24). M3 u3pecTHblIx TeopemM o 
NOJIHOH HeMpepbIBHOCTH ONepaTopa BOKeHHA (°) CwIeyeT BbINOJHeHHeE yc- 
JOBHA 3. 

Vimeet mecTo culefyloulad Teopema: 

Teopema. J/ycmb o6aacmo Q oepanuwena enadKoti noeepxnocmor S. 


Ecau gynkyua u(x) Oeaxcol HenpepoleHo Ougqepenyupyema @ Q u paexa 
Hyaio Ha S, Mo MOdCHO Nocmpoums PynKyur v(x), OeanKdo HenpepoleHo Oud 


depenuupyemyto 6 Qu paenyto HYAIO 6 HeKOMOpOli no2epanUYXHO noAoce, maK, 
YuMOObL BLINOAHAACCH HepaseHcmeéeo 


(> 


2 i=1 


Ou sie fold) 
Ox; Ox; 


"dQ <e, 


2de = — nwboe Naneped 3adaHHoe nonaos#umeronoe uucao ((*), cTp. 129). 

Jina MpoBepKH BbINOMHeHHA y. a. AA i=1, 2,... nomb3yemca 9TOH 
TeopemohH Hu Teopemon 3. 

TakHM O6pa30M, cipaBejiuBa Teopema |. 

ABTop BbIpaxkaeT O6laroflapHOCTb CBOeMy Hay4yHOMy PpYKOBOJUTeJIO 
A. I. Curanosy. 


Topbkosckuit Tloctynus0 
TOcylapCTBeHHbIH YHHBePCHTeT 12 III 1957 


WHMTHPOBAHHAA JIATEPATYPA 


1¢C. ©. Muxanu, Bectu. JITY, Ne 8, cep. matem., cbu3., XHM., B. 3, 23 (1954). 

to, Math. Ann., 125, 5, 425 (1953). 3B. B. Taa3xko, JAH, 108, Ne 5 (1956). 

T. Muxauu, I]po6sema munnMyMa kpaJpaTuuHoro dyHkunonana, M.—JI., 1952. 

.JI.C 060.4 eB, Hekoropbie npuMeneHus tby HKUMOHAIbHOrO aHasIH3a B MATeMaTHYeCKOM (u- 
uke, JI., 1950, ctp. 83—94. 


e 
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Jloxaagn Akagemun nayr CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA 


K. B. 3AQMPAKA 


OB HHTEFPAJIBHOM MHOFOOBPA3HH 
CHCTEMbI J[M®®EPEHL[MAJIbHbIX YPABHEHHH, 
COJEP)KALWEH MAJIbIM NAPAMETP 


(ITpedcmaeaexo axademuxom H. H. Bozoaroboeom 11 III 1957) 


PaccmMoTpHM cHcTemMy pa aaeace ypaBHeHHit 


“ft, xz, t/t), w= F(t, x, 2) (1) | 


C HavabHbIMH yCJIOBMAMH x°,y° mpH t= fy), rye x H f —N-MepHBle, a zu § 
F —m-mepHble BeKIOPbI, H Tak HasblBaeMy!O BbIPOKJeHHy!o (p =O) H 
ycpeyHeHHy1o 0 aprymenty ¢/» cucTemy 


(Docs 


s =folt, x 2), z=e(t, x), X(t) =x (2) 
rye aie x)—Kopenb cucremen F(t, x, 2)=0; fp(t, x, 2) == 
Sac ie Kea) 

T+© 


0 
Cuctema (1) mpm otcyrcTBHu apryMeHta ¢t/» CBOAHTCH K CHCTeMe, KO- 
Topyio paccmatpHBamu A. H. Tuxonop (7) u HM. C. Tpagumteiu (8) Ha ko- 
HeuHOM HHTepBavie ¢. Mbt OyfeM paccMaTpHBaTb BOMpoc O CyYyleCTBOBaHHA 
HHTerpaJibHOro MHOrOOOpasHaA cucTempr (1), O/IM3KOrO K HHTerpadibHoMy 
MHorooOpa3sHio z= o(t, x). 
Byyem npequosaratb, 4TO B OOvlacTH 


—-w<it[<o, KEG, | z—o(t, 5) ee. O<pe<p’ 


BBITIOJIHAIOTCA CJIeyIOULHe YCJIOBHA: 


a) BeKTop f HempepbIBeH, OrpaHHueH H yJOBIeTBOpHeT ycloBHio JlumuH- 
Wa no x HM 2; 


6) Bextoppl F uw ~ HW UX MpOH3BOJHEIe MO BCeM apryMeHTaM JO BTOporo 
MOPpALKa BKJIOUMTeIbHO HeMpepbIBHbI WH OrpaHHyeHsl; 


B) BTOPble CMEIMAHHbIe NPOKSBOJHbIe BeKTOpa F no x H Z yAOBJIETBOPAIOT 
ycosuio Jlumuuua 0 2; 


r) paBHoMepHo no x€G cymlecTByeT mpeyeu 
i 


loth, 2) = lim lie x, 2, v) dy; 


eee: 
0 
ql) KopyHu ee eo ypapuenna det || pE—*¥ jj =0, rye 
MaTpulla ” (t, x) = Fz|z-9) E—eQWHWuHad MaTpHa, YAOBMeTBOpAIOT ycvio- 


Bulo Re {p;(t, x)} ean 

Teopema 1. J7/pu amux ycaoeuax mookHo yKa3samb makoe noaooxcumesd- 
HO€ 4UCNO 49, “MO OAA Kascd020 NoAOHCUMeAHOZO 4UCNA <p) Cucmema 
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paeHenut (1) umeem eduxncmeeHHoe unmeepaarbHoe MHOzoobpasue *, npedcma- 
umoe coomHowenuem euda z(t, x, p) =o(t, x) + b(t, x, w), @ Komopom 
Y(t, x, ») Kak dyxkyus (t, x) onpedenena 6 obaacmu — oo <t< 00, xEG 
u yOoerzemeopsem HepaseHcmeam 


1eG21<DmM<p Lobe.) —962.H1<AW Li —x), 


npusem D(»)—>0, A(p) +0 npu p>. 
; WokasateabcrsBo. Ilepexoga B cucreme (1) K HOBOMy apryMeHTy 
C NOMOWbIO NOJCTaHOBKH f= pt, MpOH3BOAA 3aMeHy Z=O(pt, x) +6 UH 
BbIJeIAA BO BTOPOM H3 HHX JIMHeMHy!O YacTb, IIpHBefeM cucTemy (1) K Bu_y 


d. 
Fa=VO(, sw), Ba=XM (ne, YEFQ(s & & w), (3) 


rye 
9g # 0 (6) 
U (pr, x)= Feleno, Q(t, x, & p) = Z (pr, x, )—e (set > 
npHyem 
|Z (er, XS) [<M [eo Z (wc, x,"0) = 0. 


IIpv ycuiopuax, HaslOX%KeHHBIX Ha BekToppl f, F u ~, WMeIOT MEeCTO He- 
paBeHcTBa ; 


p(x Ga) | pee PO, 45 pb) ] SM EP: (4) 
| D(t, x’, &, p)— (ct, x”, &, p) | <paA {x’ — x” | + | — 2H}, 


| . 
(Q(t, x, 8, pr) —Q (er, x", 6, p)|<(Bo + pC) {[x’ — x" | + | 843, (5), 
rye L, M, N, A, B, C —nocroauupie uncna; Bs = max By Siem Baltes 


mpHyem o—>Q mpu jé&|—->0. 
PaccMOTpHM MaTpH4HOe ypaBHeHHe 


(RUN COR G5 a) 
iteat Se) Ut ak) On ee, (6) 
Tak Kak Marpuua ¥ (wt, x) orpaHwueHa u yqoBmeTBOpaeT ycnoBHio JIun- 

waa 


[2 (ur’, x) —% (ue", x) | <p [’—e"| (H =const), — (7), 


TO, corviacHo Teopeme H. A. JIsmenxo (*), gaa matpuunt U wMeer mecto. 
oueHKa 


= “a (t—7) 
|U (z, |, x) |<Ke 4 (t > 7). (8) 
Byjem BMecTo cHcTeMbI (3) paccCMaTpHBaTb CHCTeMy 


d oe 
= HD (wax, Sy (1), 


rare =r (3') 

= = (es, x)E+Q, (*, x, 5 ), 
rye D,, Q;, %, copnagair c D, Q, ¥ B oOmacTH —~<t<oo, x€G, 
l€| <o, O0<ip<p’, a BHe 9TOH OO6nacTH yyoBNeTBOpsIOT ycoBHaM (4), 
(5), (7), (8) c nocrosHHpimu Ly, M,, Ny, Ay, By, Cy, Hy, Ky. 


* Topops 06 HHTerpa.IbHOM MHOrOOOpa3HH, Mbl HMCCM B BHAY, YTO “H3 COOTHOIMNCHHA 
Z,=2(t, xX, &), CMpaBeAMHBOrO B HeKOTOPbI MOMCHT BpeMeHH fo, BbITeKAaeT CpaBeAHBOCTH, 


‘9TOrO COOTHOUICHHA Mp HeKOTOpOM /, NOKa x, ocTaeTcaA B O6wlacTH G. 
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PaccmaTpuBad PeKYPpeHTHOe COOTHOLICHHE - 


Vain (t, x)= Ur (%, t—2, Q(t 425 Xn (%)s Yn (P+ 25 Xn (*)); ph az, (9) 


re x, ux, — pewenua ypapnenus 
—_— = ®, (t, Ns Dn (t; x), w), (10) j 


¢ Ha¥aJIbHBIMH 3HaYCHHSAMH, COOTBeETCTBEHHO, x9 HX” IPH t=, HW MOd/b-| 
3yacb mMeroqjom H. H. Borowio6opa (1), ycTaHaBJIMBaeM HepaBeHCTBa 


ldn(s 1 <DvY), [en D—ke HI< 


<A (yw) [92 | 44a | Pa boa | (11) 
MH, B UaCTHOCTH, | 


I Yale *) —9(t, x) |] <A) | — 2" I, (12)| 
Il Vn4a (x, x)— Vn ae x) I< 1, Hl Po— Yn-a Il, (13) 


mpHuem yaa pp, D(p)—>0 u A(p)—>O0 npn pO. 

STH HepaBeHCTBa TapaHTHPYyIOT MPHHaVexKHOCTh (PYHKUHH Y,_ K OONACTH f 
ompefesieHua & H CyWeCTBOBaHHe e/[MHCTBeHHOTO pelleHua p(t, x, ») ypaB- 
HeHHA 


b(t = VU t= 2, NOH Al; OHS (Hs Bhdz, 


KOTOPOe, OUeBHANO, YAOBJeTBOpseT TpeOoBaHHAM TeopeMb! | H, Kak JlerKO 
MoKa3aTb, ONpefeseT WHTerpasbHOe MHOrOOOpa3sHe fa paccMaTpHBaemoin [ 
CHCTeMbI JUPppepeHUHabHbIX ypaBHeHHH (3). 

Teopema 2. Ecau Oonoanumeanbxo K ycaosuam meopemet 1 uxmeeparo- 
noe MHOcOOOpasue Cucmemel (2) UmMeem OCepaHUUeHNole U paeHOMepHO Henpe- 
poleHole npouseodnele no x Oo (m + 1)-20 nopsxOKa BK AWOUUMeAbHO, 6 OCOaacmu | 
—wo<t<axw, x€G, |E|<o, O0<p<p* eexmop f umeem oepanuuennete t 
U paBHoMepHO NenpepoleHole nNpouseodHole no xX u Z OO m-eO nopsAOKA, a 6eK- } 
mop F —0o (m+ 2)-20 nopadKa eKkatodumeatHO, MO UHMeepaabHoe MHOZO- } 
oOpasue z(t, x, p)=o(t, x) + ¥(t, x, ») cucmemo (1) 6ydem umemb oepa- 
HUYEHHOIE LL PABHOMePHO Henpepolenole Npous6odnole no x Oo m-eo nopsdKa 
6K AFOUUMEALHO. 

JLokazsateubcrso. JluppepenunpysA pekyppeHTHoe cooTHowenve (17) 


MO X, HMeemM 
{ 


Oa Diem ph OEE ee OU a ee 


Yro6b! oueHHTb dx, /dx, paccMOTpHM MaTpHuHoe ypaBHeHHe 


ae dx7 he d@ dx, dx), _E | 
de dx ~ Pa dx? “ax es (15) | 


Lott) 


noJiyyenHoe judppepeHuMpoBabHem mo x ypaBHeHus (10). 
Tak Kak MaTpula KospipuunenTow ypaBHenus (15) yoBmerBopser ycuio- | 
BHAM PaHee WHTHPOBaHHOH Teopembl (*), TO HMe€eM OLeHKy 
TT 
dx, 


dx 


< Kee pan eee (16) 
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Uroost ouenutb U,, npogucdpepenuupyem MarpHunce ypaBHenue (6) mo x 


GAG ety) aw ax: 
se eo) fn a 
es (pt, x) U, + ere US 9G; = (), (17) 
n T= 
YUHTHIBAN, YTO JIX MATPHUHOTO ypaBHenus 
aw 
:F == 2 (ey) WS Wy os eng 
uMeeM OLLeCHKY 
[Wu |< Ke #" (Wwev), 
nomyyaem jin Uy, 43 (17) 
: d 
Ou ax 
Uz(t, % = \ W(x, 8, 4) pe aU (  a)dl, 
0 
8k2 ee TT ; 
rena, oli nan we ' sz |S) 
bee ; 


Tlomb3yxcb ycJIOBHAMM TeopeMp! 2 Hu oueHKamu (16), (18), HMeem u3 co- 
-oTHoweHHsa (14) 


OYn4, (7 %) = 12 | do = Sey 
ee <| ages snes Acoma 
a se prarglta la||ae< 
4K / 16K? d 
<A (a, + Sete) — (11 <a, ie |<) 


AHaJIorHuHo MOJIY4YaeM OMCHKH 


d'Y, 
dx! 


Ea lad auay 2). 


IIpHMeHaa Temepb K peKyppeHTHOMy cooTHomeHHIo (14) MeToq joKasa- 
TesbcTBa Teopempl 1, nomyyHM ia O'v,/Ox' HepaBeHCTBa, aHaJIOrHUHbIe 
HepapencTBam (11) u (13), OOecmeuMBalolyHe PaBHOMePHYyIO CXOJHMOCTb 
Boe) ox Keel On a(Leel ye 25 ce yk): 

B 3aKkmoueHve aBTOp Nomb3yeTca CyuaeM BbIPasHTb TayOoky1 Ovlaro- 
napnoctb H. H. Boromo6ozpy 3a WeHHbIe COBeThI IPH BbINOJHeHHM HacToa- 
mleH padorpi. 


ViuctutyT mMaTeMaTHkKu Tloctynuio 
Axkajemuu Hayk YCCP 27 II 1957 


LMTHPOBAHHAA JINTEPATYPA 


1. H. Boroawo6oes, lO. A. MutTponoape Kui, AcumnTormueckHe MeTOJEI 
B TEOPHH HeHHelHBIX KoNeOaHH, 1955, crp. 397. 2A. H. Tu xounos, Mateo. cOopu., 22 
(64), Ne 2, 193 (1948). 32H. C. PpagmtTet u, TAH, 65, Ne 6, 789 (1949). 4H. 4A. JI a- 
meuxko, JIAH, 96, 237 (1954). 


2 AH, r. 115, Not 649 


Jloxaann Akagemun wayk CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA 


B. A. WJIbYH 


O PABHOMEPHOM CXOAMMOCTH PA3JIO)KEHHK 7 
NO COBCTBEHHbIM ®YHKUHAM HEYETHOMEPHDIX OBJIACTEM 


(I1pedcmaeaeno axademuxom C. JI. Co6oaeeoim 7 IIT 1957) 


B nacrosulei pa6ore u3yuaeTcaA BOIpoc O paBHOMepHOK CXOAMMOCTH pa3vo- BI 
XKeHHH 0 COOCTBEHHDIM (YHKUMAM ypaBHenua Au + Au = O B IPOHSBOJIbHOH © 
oOacTH g m1060ro HeveTHOrO UNCsIa H3MepeHHH N c OMHOPOAHbIM KpaeBbIM yCJIO- 
BHeM J0O0ro H3 TpeX POOB MpH ycJIOBHH, YTO CYMMHpOBaHHe BefleTCA B ecrTe- 
CTBeEHHOM TopsKe Bo38pacTaHHA COOCTBeHHbIX UMCell. 

Jl1a mpo“3sBombHOK OOnacTH s1OO0CrO YeTHOrO YMCa H3MepeHHH CooTBeTcT- F 
BYIOWMM BOTIpoc Obl H3y4yeH Hamu B paore (1). OrKa3 or TpeOoBaHusA aOcomtoT- F 
HOH CXoMuMocTH pata Pypbe U U3y4eHHe paBHOMepHOM CXOAMMOCTH STOO pxa } 
IIpH CYMMHpoOBaHHH B eCTeCTBEHHOM TOpsAyKe BOspacTaHHA COOCTBeHHBIX ff 
YHCe MO3BOJIMIH HaM B yKa3aHHOH paOoTe CyllecTBeHHO ocaOuTb OObIUHEIe | 
YCJIOBHA pa3sJsIOX%KHMOCTH. . 

B uactuocTu, B paOote (1) JoKa3aHo culeflyrolllee yTBep2KeHHe: 

ITycmb g — npousé6oroHan oOnacmb sroboeo uemHoeo aucnaa N u3mepexut, 
OonycKaujan npumeHenue dopmya Tpuxa K cobcmeéeennolm qbyxkuusm, a f — 
NPOUSBONCHAL GYHKUUA, 83A0ANHAA 6 IMO OOAACMU U YOOBAeMBOpPaAtOWAA CAeOYtO- 
WuM OBYM MpeOObaHUAM: 

1) FCW, (Gyno ete 

2) cama dynkuua f, ee aanaacuan Af uee noemopHole aanaacuanel Oo nopsdKa* 
[(N — 2)/4] Ons cayuas nepéoti Kpaeéott 3adauu u do nopsdKa |(N — 4)/4] daa 
cAYYaA BMOpolt UAU Mpemoett Kpaesoll sadauu** yOosAemMBOpAIOM 6B OOOOWIEHHOM 
cmolcne (mM. @. «6 CpedHem») CoomeemcmeyrolieMYy OOHOPOOHOMY KPAeGOMY YCAOGLITIO. 

Tozda p10 Pypoe pynkyuu f cxodumca npu CYyMMUPOBAHUL 6 NOpsAIKe Bospacma- 
HUA COOCINGCHHOLX LUCCA PABHOMEPHO 6 AtOotl cMpoeo BHYMpeHHetl NoOOHAacMU g’. 

B padore (1) yka3anHo, 4TO HaliqfeHHoe TpeOoBanne ruiayKocTn f € W ,\%!2), rye 
"p> 2, ABNAeTCA MIS MpOMSBOJbHOHM YeTHOMepHO OOacTH MpejebHO TOUHbIM 
M yJlyuleHo Obirb He MO2xKeT (CM. 3aMeuaHHe 3). 

B nacToallet paOore MbI JoKa3bIBaeM COOTBETCTBYIOULYIO TeOpeMy Passo2*KH- 
MOCTH JIA IPOHSBOJIbHOM HeYeTHOMePpHOH OOMacTH H Tak»Ke HaXOAUM JIA ITO 
oOsacTH MpefebHO TOUHOe TpeOoBaHHe raKocTH: 


: (N—1)12) ¢ 2N 
few, (g), Tae Peat 
CpaBHenne TpefebHO TOUHIX TpeGoBaHHit ruayKocTH Juma OOmacteli uer- 
HOFO HW HeYeTHOrO YHCNa H3MepeHH MPMBOAMT Hac K 3aKMOUEHHIO O TOM, YTO yc- 
JIOBUA PasNOAKUMOCTH I YETHOrO HW HeYeTHOTO YHCJa H3MepeHHit pas HUH. 
Ilepexoqum kK nofspo6nolt cbopMyupoBKe pesysbTaTos. 


OcHOBHaAA Teopema. I[Tycmb g — npouseoavnasa o6aacmb ab020* ** 
HedemHoeo uucaa N usmepenutt, OonycKariuan npumenenue dopmya I puna K cob- 


* KpalpaTHble CKOOKH 3Jecb HW B JasIbHelilieM OGOsHauaIOT, YTO Oepetca lean uacTb 3aksI0- 
YeHHOrO B HMX unc. 


** [pu N = 2 qua cnyuaa eropoit umn Tpetpeli Kpaesoit saqaun YAOBeTBOPeHHs KpaeBomy 
ycnoBuio Boobmle He TpebyerTca. 


“** TIpH STOM aBTOMATHUeCKH UCcKMOUAeTCA OAHOMepHBI cryuati N—1, 
650 


6eHHOLM (YNKUUAM, a | — NpouséoAoNAA GYNKUUA, 3A0AHHAA 6 amoti Obaacmu 
i: yOobaemeoparoujada CAedyrouumM Osym mpebocaHusAM: 

1) FEWSY™ (g), cde p> a} 

2) cama dynkuus f, ee nanaacuan Af u ee noemopHole azanaacuanel Oo nops0Ka 
\(N — 2)/4] das cayuan nepeoti Kpaeéoti sadauu u do nopsdKa |(N — 4)/4] daa 
jaya 6mopoll UAU mpemobeti Kpaeeott sadauu* yOobAeMbOpsIOM 6 OOOOWIEHHOM 
RMOICAe (mM. e. «6 CpeOHem») COOMBemMcCMeYytOLEMY COHOPOOHOMY KPaeGOMY YCACBUIO. 
Toeda npu cyMMUpObAHUU 6 NOpsAOKe Bo3pacmanuA COOCMBEHHOLX UUCeA PAO 
bypoe cbynkuyuu f cxodumcak amott MYNKYUU PpAasHOMePHO 6 M0OOL CMpoeo 6HYym- 
penHett nodobaacmu g’. 

| Sameuaune 1. B «knaccu4eckux» TepMHHAaX [Ba TpeOoBaHUA, Haso- 
HKeHHbIe Ha (pyHKUMIO f, Mo%KHO chopMysmMpoBaTb CJeAyIOWMM COpasom: 

1) f u ee mponsBoquble Jo NopsyKa (N — 3)/2 HenpephiBHbI B 3aMKHyTOM 
pONACTH g, a TpousBosuble nopsayKka (N — 1)/2 uurerpupyembl Mo oOsmacTu g 
bo cTelleHbio p, rfe p > 2 N/(N — 1); 

2) f “ ee NopTopuble Mamwacuaubl, ykKa3aHuble B TpeOoBaHHH 2), yOBJIETBO- 
DA!OT COOTBETCTBYIONIEMY KPpaeBOMY YCJIOBHIO B «KJlaCCHYeCKOM) CMBICJe. 

|} Sameuanue 2. IJloqyepkuem, uTo juin cayuad, Kora g ABAAeTCA 
DONACTbIO 3Be3HOTO THIa, U3 W38BECTHbIX TeOpeM BJOKeHUA (*) H M3 Tpe- 
poranuan FEW)” (g), rye p>>2N/(N—1), apromaruyeckH BbiTeKaer, 
ato: 1) f HenpeppiBHa B 3aMKHYyTOH OOsacTH g; 2) f M ee NOBTOpHbIe Jall- 
TacHaHbl JO NopsyKa, yKa3aHHoro B TpeOoBaHuN 2 (a.B Cuyyae BTOPOK UH 


10B), CYMMMPyeMbI C KBajipatom mo so6omy (N — 1)-mepHomy kyCcouHO-riaq- 
<OMy MHOroo6pa3Hio. Otcioya cylekyer, ITO YOBJIETBOPpeHHe KpaeBbIM YCViO= 
3MxM, COjlep>Kalleecs B TpeOopanuH 2), He TpeOyeT, uToOu <(byHkuna f 
VQOBJIETBOPAIa KAKUM-JHOO JOUOJIHHTebHbIM TPeOOBaHHAM Tvla{KOCTH, T0~ 
umo Toro, uto fE WY!) pre p>>2N /(N — 1). 

Sameuanue 3. OrTMeTuM, 4TO OCHOBHOe ycCTaHaBHBaeMOe B HAacTOR- 
uleli padote TpeSopanue raaykoctu f EW SYP) pe p> 2N /(N — 1), sB- 
ACTCA TPeeJIbHO TOUHBIM: B 9TOM TPeCOOBaHHH HeJIb3A YMeHbUIMTbh HH NO- 
baqok yupdepenunpyemoctu (NV — 1)/2, Hu creneHb cymmMupyemocrn p. 

B camom jee, ye cayyai N=1 nokas3pipaet, uTo NopsyoK judpe- 
peHuupyemoctH (NV —1)/2 Hemb3q 3amenutb ua (N — 3)/2 (Kakoxo Ont 
UM Oblno p!), HOO Mp STOM pa3suaraeMaa (byHKUMA f He ABJIAeTCA, BOOGIE 
TOBOPA, HenpepbiBHOu (9Ta (PyHKuUHA sIMWb EL,). 


Jlanee yonyctum, uTo B Tpe6opanun f € WY!) gucao p=2N/(N—1). 
mB padote C. JI. Cobonepa (%) ykasbiBaerca Ha HasuuHe TIpHMe- 
pOB, TOBOpAMIHX 0 TOM, uTO ecm f€ Vv? u pl=WN, To cbyukuua 


| He ABJIAeTCH, BOOOMIE TOBOps, HenpeppipHow. II]pumMepom Tako (dbyHkuMu 
MoxeT cayxKuTb | (Q) = loglogrpeg, rae P—<ukcupoBaHHaa BHYyTpeHHAA 
fouka N-mepHow o6macTH g, MMelouleH WHamMetp d<(l. Herpyyuo mpose- 
butb, uTo f (Q) = Wowie (g). OTOT MpHMep oKaspiBaeT, 4TO TPe6oBa- 
ve f € yew rye p->2N/(N—1), sBaaetca npeqembHO TOUHBIM U 
yNyUWeHO ObITh He Moxer. Ene npoue crpostca npumepp (V-mepuHas cepa 
payMambHOH CHMMeTpHel), yKa3biBalollve Ha TO, 4YTO eC pagmaraemad 
DYHKILMA ABJIACTCA CKOJIb YrOHO TviaqKOH, HO He YOBJIeTBOpHeT XOTH ObI 
YIHOMY H3 KpaeBbIX YCJIOBHH, COfepKallHxXcA B TpeOOBaHHH 2), TO He MOXKeT 
DbITb HW peuH O CXOAHMOCTH pHa Pypbe sTOM yHKUAH (BO BHYTPeHHHX 
houkax O6vIacTH). 

TakuM O6pa30M, TpeOoBaHHsa, HaslOx*KeHHbIe Ha PyHKUHIO f B POpMyJHpoBKe 
DCHOBHOH TeEOPeMb!I, B COBOKYNHOCTH IpefCTaBJAIOT COOOHK NpesedbHO TOUHBIE 
/CJIOBUA Pa3JIOXKUMOCTH. 


* TIpu NV = 3 Aaa cryuad BTOpoli HM TpeTbell KpaeBoi 3aqauv yOBeTBOPeHHA KpaeBoMy 
Venopuio Boobule He Tpe6yeTcs. 
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3Sameuaune 4. Ja npou3sBOMbHOH TpexMepHOH OOacTH g H3 OCHOB)} 
HOM TeOpeMbl BbITeKaeT pa3sJIORKHMOCTh (PyHKUHH Oe3 MpeANooKeHuA O Cyy 
Il€CTBOBAHHH ee BTOPbIX MIPOH3BOJHbIX. i 
Jlocrarouno noTpe6onatb, Ton dyHkuwH f OOsayaa O6oOu,eHHBIM)| 
TlepBLIMH IIpOH3BOJHbIMH, CYMMHpPyeMbIMH Co cTeneHbIo d > 3, M IA CiLyuasye 
nepBoli Kpaepolt 3aqauH yOBJeTBOpAJa («B CpeqHeM») OHOPOJHOMYy KpaeBo |e 
My yculopuio l-ro poga (uA cayyad BTOPpOH MMH TpeTbeli KpaeBOH safayif 
YHOBJIeTBOPeHHA KpaeBOMY yCJIOBMIO BOOOMLe He TpeOyeTcz!). 
Hamerum cxemy JOKa3aTeJIbCTBa OCHOBHOH TeOpeMBI. | 
1. TIpexye pcero ycTraHapsupaeTca HCXOMHad acHMuTOTHYecKad CopMyJi 
Bua 


R 
a) 2 4 sin ur 7,(N—1)/2 
hy (0) 2a eee eee Fo(r)dr-+a(y). (I 


Syecb «() O6o3Ha¥aeT OecKOHedHO MaJlyiO MpH p.— oo, TIPHyeM OLeHKiE 
&-YJICHOB PaBHOMepHa OTHOCHTebHO Q TIpH ycJIOBHM, 4TO Q NpHHassexn' ie 
MpOW3BOJIbHOH cTporo BHyTpeHHel mogodnacTuH g’; R— smo6ce uncnO, Hi 
MIpeBOCXOAMee MAHMMYMa paCCTOAHUA MexKAy rpaHulamu gu g’; Fo (r) =f 
—rN-Ifo(r), rae fa(r)—«cpequee» sHauenve f Ha nloBepxHocru N-mepHoik 


cheppt CP paquyca r c weHTpom B TouKe Q, 7. e. Tees 


oy an 
2(VR)N i 
x \\; ae \ f(S)dS; oy = TF —vollayb noBpepxHoctu N-mepHon cep 


pb! eqWHMUHOrO payuyca; cumMBo D o6o3HayaeT onepaunio DFoa(r) =f 
=~ [-- Fe OLE cumBo D* — o6o03HauaeTt k-KpaTHOoe NOBTOpHoe TpHMeHes 


Hue onepanun D. : 

Jl BbIBOa HCXOAHOKM aCHMMITOTHYeCKOH dopmywbr (1) HucMoumD3syere:)9 
cxeMa, HMelollad MHOrO OOmero CO CXeMOH BbIBOJa aCHMUTOTHYeCKOH (opi 
MYJIbl, H3JIOXKCHHOH HaMH B padotax (1,4). OyHako pH 9TOM NoABAAeTC 
PA COBeEPIeHHO HOBbIX MOMECHTOB, CBASAHHbIX C OleHKaMH MOBeJeHHA OO06 
WCHHbIX MPOHSBOHBIX GYHKUMH OHoro TepemMeHHoro Fog(r) H co cxogule 
MOCTbIO HEKOTOPbIX BCIOMOPaTeJIbHBIX paAOB. BBuyy KpaTKOCTH HacToae 
CTaTbH MbI BbIHYKeHbI OPaHHYHThCA STHM YKa3aHveM. it 

2. Ucxoqa 43 CBOHCTB OJ HOMePHEIX TPHTOHOMeTPHYeCKHX payoB Dyppel 
uccyleqyeTcA TlaBHbIi WIeH, CTOAMMA B UpaBolH uacTH dopmysp (1), u Aol 
Ka3bIBaeTCH, YTO STOT WICH HMeeT ACHMITOTHYeCKHH NopsA,OK 


#(Q) +.a(9), ch 


rye «() — GecKOHeYHO Mavlad, paBHOMepHasd OTHOCHTembHO Q € g’. B pesyaEly 
TaTe STOO MbI IIPHXOMHM K OCHOBHOH aCHMMTOTHYeCKOH (bopMyvie Bua 


Dd) fius(Q =F (Q) + a(n), (: 

Vag <p | 

rye « (p-) — OecKOHeYHO Masia, paBHOMepHas OTHOCHTeNbHO Q € g’. M3 acumril 
TOTHYeECKOH PopMywbr (1) HemocpecTBeHHO BbITeKaeT yTBepxKeHHe OCHOBHO} 
TeOpeMbI O paBHOMepHOH CxoyumocTH psa Pypbe tbyHKuHH B smOOON cTpch 
rO BHYTpeHHel moyo6macTu g’. | 
ABTop BbiIpaxkaeT ray6oKylo 6u1arogqapHocts A. H. Tuxowosy 3a BHuMelh 
Hue K 9TOH padote u C. JI. Co6onesy 3a pay WeHHBIX 3aMeuaHHil. 


MockosckHit rocyapcTBeHHbIt yHHBepcuTeT Tlectynumo 
um. M. B. Jlomonocosa 19 Tl 195% 


UWMTHPOBAHHAS JIMTEPATYPA 


1B. A. Habun, JAH, 114, Ne 4 (1957). 2C. JI. Co6ones. Hexotoppie TpHMilt 
HeHHsA (by HKUMOHAIbHOTO anaH3a B MaTemaTuuecKol cbusuke, JI., 1950, cTp: 78." 2 Cal. ae 
60 e8, Martem. c6opu., 4 Ne 3 (1938). 4B. A. Han uu, JAH, 109, 3 (1956). } 
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Aonraage Akayemuu nayx CCCP 
1957. Tom 4115, Ne 4 


MATEMATHKA 


r. B. KOPHUKHA 


O KPHBH3HE JIMHHM YPOBHSA MPH OJIHOJIMCTHbIX 
KOH®OPMHbIX OTOBPADKEHH AX 


(IIpedcmaeaexo axademuxom M. A. Jlaspenmoecoim 12 III 1957) 


VsaraeMble HH2Ke TEOPeMbI ABJIAIOTCA MPONOJNKEHHEM Pe3YJIbTATOB, M0- 
WtyY4eHHbIX aBTOPOM pauHee (+). 
VYisyyaetca KpuBu3sHa Ky, JIMHHH ypoBHaA (o6pa30B en Teraes 


€|=p=const, C=pe?) B xKaacce L dynKuni FO=ttwt 3 [a 


WHOJIMCTHBIX HW peryvIApHbIX B OOsacTH |€| =o >1, Kpome mpocroro T10- 
moca € = oo, a Takxe B MOKsacce Ly, Kacca L, cocTosmem v3 PpyHKuui 
oO 


a # 
; cleans eer WB TojKnaccax™2,, “p’—=1,°2,%. 1 “cecrosiax ue 


i DyHKuMH w= FZ(C)=C+ — rapa , OTOOPaxkaiwolulux oOsacTh p> 1 Hwa 06- 


| Sy 


7 oe C p-KpaTHOM CHMMeTpHeH BpalleHHA HW C JOMOJIHCHHAMH, 3Be3,000pa3- 
|HBIMH OTHOCHTeJIbHO TOUKH w= 0. 

| Tlonyyenubie pe3ysbTaTbl CocTaBsAIOT CyleqyIOUlMe TeopeMbl. 

Teopema 1. B kaacce & umeem mecmo mouHasn oueHKa 


(e° + 1) 
Ko see 4)2 ° (1) 
JLoKa3zaTeJbCcTBo. H3BecTHo, 4TO 


= CR” (6) 4 
Ke= RU + Eg} TPO (1) 


V3 onuenxu TI. M. Tosy3una (7) 


CF" (©) , 4p? —2 ew eee) < 4p? mie | 


F(t) ' p@—t  p—A1K(f/e) | Se—1l Kt) J)” 


1 a ae 1 
irge E (—) = Wiser axe WIE (—) = oe fp CHV er 
Rea: Q 


Kpome toro umMeem uspectHyio ouenky JléBHepa (*) 


I-+< <1/F'@I|- (3) 


V3 (1), (2) w (3) nomyunn (I). 


2) ia by, 

[Ipapax uacrp (I) gocturaerca cdbyHkuvelt F(t) = C+toa+1/C B ToUKes 
ae | 
CnencetsBue. Tak kak dbynkuua F,(0)=C+1/5 sBaaeTcs Markopan-)h 
Toli B Teopeme 1, TO TeopeMa, OYEBHAHO, OCTaeTCA CMpaBeAIHBOM JI MOR} 
KylaccoB X,, 4%, L3, KOTOpbIM MpHHaqiexKUT 9Ta PYAKUMA. | 
2 i | 
Teopema 2. B nodkaaccax Lp, p=2, 3,..., umeem mecmo moun 


OUeNKA 


plete Alp ead Peer ar} 


MoS (Pm FL DE? 


tae 
p ce Dp 
Tloka3atreabcrso. V3 uspectHoro cooTHomenua Fz (6) = VF; (S°) mo- 


Jy 4AM 

sates) Nea a re) 

= pRi ot (p= 1) Ri rn 

- ! har a PR serra | Pe DN cae 
Ho u3 (2) cnenyer | 

are se 2 g 
Mu, Tak KaK B CHJIY 3Be3,000pasHocTH qonomHeHuA =oOpasa oO6s1acTH 9 > Ie 
6 oe 0 udynKkuusa © (2) ASE CS re pe} 

4 = a as ae = ae i 
yHeM HMeTb Fe) = y 2 Fa ; | 


rylspHa B Kpyre | z|<c1, TO MoxkeM BOCHOb30BaTbCA H3BECTHOH OLeHKO! 

JWIA perysaApHbIX B Kpyre QYHKUMH C NOJIOKUTeEIbHOM JeHCTBATeJbHOPE 
Ss 1—jz| e—t 

yacTbio (4), 43 KoTOpoH nosmyuum R{®P (2) i aaa peace Beene oTKyJa 


Kpome Toro Avia dyHkuuH L; wumMeem oueuky V1. E. Basuaesuya (°) 


P__4) (oP? 1.4)2/P—1 Gee qt 
(9 we ) Can ete) be (7 
Via (1), (4), (5), (6) u (7) noayuun (II). 
p 2Ip 
IIpapas uactb (II) qocruraetca pynkunel Fy, (¢) = ee B TOUKe C=p 
MockosckHit aBHalHOHHbIli MHCTHTYT Tlocrynuso 
um. Cepro OpyxoHnknyse Te 9on 


HWMTHPOBAHHASA JIATEPATYPA 


1T. B. Kopunku it, Matem. c6opu., 37 (79), 1, 103 (1955). 2 T. M. rony3uuh 
TeomerpHueckasx Teopus (:byHKIMH KOMMeKCHOrO MepemenHoro, 1952, crp. 171 3° K. Lowe 
ner, Math. Zs., 8, 65 (1919). * HW. HW. Ipusaaos, Cy6rapmonuueckue dynkuun, 19378 
erp. 114. °W. E. Basuaesuu, Mateo. cOopn., 2 (44), 4, 689 (1937). ; 


doraann Akangemun Hayr CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA 


B. Tr. JIEMJIEHH 


O TIPOCTPAHCTBAX CHMMETPH4UHOM NOUTH 
CHMNJIEKTHYECKOM CBSA3HOCTH 


(ITpedcmaéaeno axademuxom IT. C. Aaekcandposeim 6 [II 1957) 


B Hactosuleli pa6ore paccmarpuBatiorca TIpOCTpaHCTBa CHMMeTPHYHON atp- 


buHHO cBa3HocTH Vin, HHBapHaHTHO MpHCOeMHEHHbIe K HEBLIPOKJCHHOMY 
KOCOCHMMETPHYCCKOMY TeH3Opy aij. OCHOBHBIM, OMpeyevIAIOMlMM CBOLCTBOM 
STUX MIPOCTPaHCTB ABIACTCH TPeCOOBaHHE MPOMOPpUMOHAMbHOCTH KOBapHaH THOM 
MPOUSBONOM OCHOBHOPO TeH3Opa aij HM ero BHeLIHel mpousBoqHon: 


aut, Oa: - Oa, Oa, ; 
i pl t et i Ai 
cE — ajzl ip =r aij Ti, = p- (x) ( ax" ax? | ax! } d ”) 


Iluksupopanne storo coorHoutenua no é, j,k mpuBoyur K (ty set). 
Tak kak (1) MoxHO MepenucaTb B Bue 


1 da; ; 0a, ; 1 1 (ee Oa, ; ' 1 
oe Ged )= ate 3 \ xk — ayt ) ajlin, (2) 


TO, O6o03HauaA 


1 /9a;; 0a, ; 1 1 
Bax Oxi iz Fal w= — 5 ayn (*): (3) 
HMeemM 
i 0a; ; 0a, 
iy f . ij hi ca 5 
thew bat (Me + ayo) “ 


amecbh alia;, = 04; Tein (x) — NpowsBONbHbIC (PVHKUNH, CHMMeTPHYHBIe N10 JO- 
6ol lape MHJeKCOB. 
Ec Mbl 1oTpeOyeM, 4TOObI pH Mepexoye kK cHcTeMe KOopguHaT {x’} 
x P #8 
ij, UPCOOpasoppiBaJHch 10 3aKOHy 


axt ax! axk OxP 2x? 


Vip = xe elt be Yj -- Qpq ax dx axk) ; (5) 
TO, B CHJIY TDaH3HTHBHOCTH (opmy lipeo6pa30BaHua (5), Mik OyAYT OIpe- 


WeATb Moe TeCOMeTPHYeCKHX OOBEKTOB, HHBapHaHTHO MpHcoeqMuHeHHOe K 
TEH3OPy Qj;. 
TpaH3HTHBHOCTb (5) culeqyeT M3 TORJecTBAa 


es A - , , 
OEE DE IOAN Sekt PN 5 UT EG nities Ox ax . 
PD ay” axl” axk) —— ax®” axl” ax’! ?% ax axiaxt) PD ax" axi” axl") 


* Kpyrsible CKOOKH BCIOLY O3HaYalOT WHKJINpoBaHne. 


KOTOpoe, B CBOIO O4epeb, cleqyeT H3 TOMPCCTBA 


j? aR! q q 29" 
ax? _ Ox! Ox 02x Ox? = OP% (7) 


WT. peo ait Sl EP < oap 7 joe” 
axl"ax*" axl” ax" axlax' © dx” Ax! dx 


l 2 
Ecm Tenepb nogpepruyTb I';, 3akoHy mpeoOpasopaHus adpPHHHOH CBA3- 
HOCTH 


wm ax” = azx! ax!” ax! ax? T° (8) 
Dee ETAT TE A ae SRN ape elie 
ed ax! axl’axk ax! axl” ax! ‘ 
TO, YUHTbIBAH COOTHOIWeHHe (5), OyeM HMeTb 
oa OQy1; 
UV Vis ijt Ril 
Dirge =—=— a (a are uli Vir jee ) (9) 
JleicTBHTebHO, HMeeM 
ax* ax 
Qik 5 V7 axe Qik, (10) 
l’ af 
Wie Ox ox" Lp (11) 
Ax! ax? 


Tuddbepenuupya (10) u ymuoxas wa (11), nonyyaem 


Oda, ! q 2yP ue ay! Ax!’ j _ 0a; 
Vir ith a" ae, Oe we : als ue: is e as oe ql Cie (12) 
ax! ax’ ax” ax! ax! axl’Ax ax! ax! axl ax! 


HM aHaJIOTHuHO 


5 OD jryy ae. a2x! : Ox! = 2x? ax” ax! ax |, da; 


yee ca UD 


9 axl’ axax® | ax! axl’ ax’ ~ axl 


Boutaa (13) u3 (12) uw gena Ha 3, Nomyuaem: 


'  eeeea? ax’ a2x! ax” axt ax® 71 : 
eas ue —— ———— oT aaF sav (Lia =a in) 
ae Oe a Sag 0) ax” Gy! Oe ak Ore 5 Nae 
1 dx" — gex! Lee Ox? 2x? ox! — 2x? 
a ee ie eae (Se cee Tae gi GSE Th <r) . 4 
3 ax! axl’axt ¥ 3 PTV oxi’ ax" axk ax" axt’ ax! us 


Jipa nocieqHHxX 4WieHa paBOl yacTH B CHJIY Toro, TO 


02x! ax! A Ox? = Q2xP 
Se STE Sea O 1 
ax!’ax" Oxae PT ax axk’ axl ( °) 


IIPpHHUMaIoT BUI 


Maer OxP = 2x 7 
9B |e PACs aha eae (16) 

UroObt nosyuuTb (8) a (9), WocrarouHo Tenepb yMHOXxKHTb (5) Ha 1/,al# 
MW CIOKUTb c (14). 


TakuM o6pasom, Tn ABJIAIOTCA CHMMETPHYHOK adbpHHHOH CBASHOCTHIO, a 
BXO[AIHE B HUX Yijx ONPeAeIAIOT OCHallleHue MHOrooOpa3sva, Ha KOTOPOM 
3ajlaH TeH30p Qi;* 

Onpeyxesenue. Jluppepenyupyemoe muHorooOpasue 2n usmepenuii c 
SajlaHHbIM Ha HEM He€BbIPO2KCHHbIM KOCOCHMMETPHYCCKUM TeH3OPOM aij H ON- 
PEACAIOULMM OCHAaLeHHe OObEKTOM Yijx HaSbIBAeTCH MPpOCTPpaHCTBOM 
CHMMCTPHUHOH NOUTH CHMNVMECKTHYCCKOH CBAZBHOCTH. 
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B curyyae 


A OG igs 
Fe es — ij Aik et 
a axe =) = 0 


: (17) 


ompeyeeHHOe HaMH NpOcTpaHcTBO COBMajaeT C NpOCTPpaHCTBOM CHMMeTPHYUHOH 
WMIVIEKTHYeCKON CBASHOCTH. 
YkKaxkeM elle Ha BaxKHOe COOTHOLMIeHHE 


l 
— Ail jx) = Yijn- (18) 
PaccMoTpuM Tellepb TeH30p KPHBH3HBI 


- Wi,  T%, 


Ric = a Bie +15 nig — inl ip. (19) 


Ecau o603HauvTb Bijn1 = QiaRij,n-, TO, yUMTIBad (4) u 
Vitis = Tijt, (20) 


MbI MO2%KeM Bjj,n7 IPHBeCTH K BULLY 


1 7 Oa, Oa, 1 sO); OY 
By =( — ar] al Wik i) + 
SO NOG OK Ox" dx! 3 NOx! 
ede (ly Peli) — TrajVin + T toil jr. (21) 


B cayyuae Tijpg =O (21) npuHumaer Buy 


4 0a; ; 1 OY iin OY jp a 8 am B 
Bi a oat (gal ist) tora ta 2) 


PaccmMoTpuM curyyai 
Bia = 0- (23) 


IIpuH BetnomHeHHH (23) MbI MOxKeM TlepeHiTH. K eKapTOBOH CHCTeMe KOOp- 
QMHAaT, XapakTepHsylouleHica PpaBeHCTBOM 


ri, = 0, (24) 
KoTopoe, B cHury (18), Beyer K 
Tay, = 0 (25) 
V3 (4), (24) u (25) nomyuaem 
oil OO OR | (26) 
dx! Ox’ Ax! 
Oa. Oral 26 aj hr ay; 
a acs OY) axtaxt —— axax!’ Be) ax*ax® — axlaxk’ 
Pa; j 


i = 9, HM, CleqOBaTeMbHO, 
Ox ae 


iz = Hi jrx* + Bij» (27) 


Tye aij, HW B;,— MOCTOAHHbI€, KOCOCHMMETPHYHBIE 110 OOOH Tape MHeKCOB. 

Vs (20), (26) u (27) waxogum o%4jx = Tijr, H, CeQOBaTebHO, B;, = a,,— 
— ipa es 
| 657 


S3ameruM, uTO B cayyae Tijn = 0 HeOOXOAUMO Qi; = Bij. [Ipocrpanctsga, } 
XapakTepu3ylomlueca ycsoBpuem (23), ecTeCTBeHHO Ha3BaTb Il IOCKUMM iy 
WpocTpaHCTBaMH CHMMeTPHYHOH NOYTH CUMNWEKTHYECKOM 
CBASHOCTH. . 

PaccmaTpuBaa CHCTeMy KOOpfMHaT, reolesHyecky!loO B aHHOH TOUKe, MBI | 
IpHXOJMM K BBIBOJY, YTO K KaxKOH Toke OOmero MHOrooOpa3sHs MO2KHO 
IIPHCOCMHUTb MIOCKOe MpOcTpancTBO yKa3aHHorO THMA. 


PaccmMoTpuM Tellepb KOBapHaHTHbIlt BEKTOP 


b= = APT pai. (28) 8 


JlerKO BH]eTb, TO 


ee WL saver} eon i 
qi (29) 


b; = = A 
: 3 Vaox'* : 3 Ox! 


re a=|a;;|. Ho koBapwanTHad NpovsBoqHaa V a umeer Buy 


aye ee et (30) 
x 
Wu, corsacHo (4), . 
= 1 Wa al =_— OA; gy 1 
A ee eas (2 eye H 
VVa appr eh ie V aai ee (31), 


YuuTpBad (29), uMeem 
ViVa=—V a0. (32) | 


Ho B cucTeMe KOOPAHHAT, reojesHyecKOH B JaHHOH TOUKe, HMeeM 


3, ova 

Vie 
Va= a (33) 
Cpapuupaa (32) u (33), nomyyaem a = —YVab; um oo = -— §j.| 
x Pd | 


Orciojla, B YaCTHOCTH, NoMyyaeM: Avid Toro YTOObI IpocTpancTBO CHMMeT- 
PHYHOM MOUTH CHMMVIEKTHYCCKOM CBASHOCTH ObIIO MpOCTPpaHCTBOM C HHBapH- 
aHTHbIM OObemoM a det|u;,|, Heo6xoquMO H JOcTaTOUHO, uTOObI KOBAapHaHTHBIA 
BekTop 0; = 0. 

B s3akjroyeHHe BbIpaxkato OwvarojapHocTh mpod. C. Il. @unukosy u 
npod. I. ®. Jlanresy 3a 3ameyanua mo paoore. ; 


MockogcKuit PopoycKoll MeqarorMuecKult MHCTHTYT Tlocrynu0 
uM. B. I]. loremxuna 5 Til 1997 
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Joraags Akafemun nayr CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA 


A. M. POJHAHCKMA 


Ob OTOBPAXQKEHHSAX MPOMSBEXEHHA TONOJOPHYECKOLO 
TIPOCTPAHCTBA HA EBKJIMJOBO 
B EBKJINJOBO MIPOCTPAHCTBO 


(ITpedcmaeaeno akademuxom IT. C. Anexcaxdposeim 28 II 1957) 


B ato sametke X — Tomosoruyeckoe mpocrpaucrso; R%, Ri — q-mepupie 
| €BKJIMJOBbI OPHCHTHpOBaHHble MpocTpauctBa; Z =[X, R$] — ronosormueckoe 
- mipowsBeyeHve X Ha Ri; X, Y, 2, WU (BO3MOXKHO C HHJeKCOM) — TOUKH COOT- 
BeTCTBeEHHO MpocrpaucTs X, RY, Z, RZ; OY =O” (x9), O” =O" (Yo), O’ =O" (zy) = 
= O° (Xo, Yo), O” = O” (uy) — aOCOMOTHBIE OKPeCTHOCTH COOTBETCTBeEHHO TOUeK 
Xo, Yo: Zo = (Xo, Yo), Uo B WpoctpauctBax X, Rj, Z, Ri; Te x®e oOosHaue- 
HUA MPHHATHI JIA AOCOJMOTHBIX OKPeCTHOCTeH MOMHOMKeCTB TpocTpaHcTB 
X, Ri}, Z, Ri OTHOCHTeMbHO 3THX MIpOCcTpaHCTB; Tx, Ty — UpoeKkuHH mpo- 
cTpanctBa Z COOTBeTCTBeHHO Ha MpoctpauctBa X, Ry; G— Hellycroe oTKpHiToe 
MOAMHOXeCTBO MpoctpanctBa Z; f —HenpeppiBHoe oTo6paxenve G B Ri; 
(%, Yo) —TOUKa U3 G; uy =f (Xo, Yo)s F* —3aMKHYTOe MO,MHOXKeCTBO MIpO- 
CTpaHcTBa Ri, ®* — xomnaxt C G; A — nycroe mHoxectso; M — nogmuoxe- 
cTBO poctpancrtsa Z. = 

Cpepx TOrO HCHOJb3YIOTCA CIefyioulve OOO3SHAYeHHA HW ONpejevieHus: 

1) M(x) = {y:(x, 9) EM}. = 

2) M={(x, y):(*%, y)EM, x@n,M}={(x, y): xu, M, yEM(x)} = 
= Mrz nx, M. 

3) M moKkambHO orpaHuyeHo M0 y, ec fia soOoH x, a,M naliperca 
O* = O* (x,) Takaa, uTo ry(M(\ xx O*) orpanuyeno B RY. 

4) M cpx3Ho no y, ecan M(x) cBa3HO Aun moOoro x Er, M. 

5) fe —oToOpaxenne G(x) B RI, 3aqaHHoe topmysoi fx(y) =f (x, Yy) 
(y€ G(x). r 

6) } — oro6paxenue G sp [X, Ri], 3aqaHHoe mopmyoH f(x, y)= 
= (x, f(x, y)). 

7) Eg = (E)g—rpanuua MHoxecTBa E OTHOCHTeJbHO TOrO H3 MpocTpaHcTB 
X, Rj, Z, Ri, KoTopoe cofepxXuT ero. 

8) m(E) papHo MmoulHocTH MHoxecTBa E£, ecmw E koneyno wan A, u 
papHo + oo, ecaH E OeckoHeyHO. 

9) k(@? (x), fr) = sup m(M* (x) fx wu). 

10) k(®*, f) zip (D* (x), fx) 

x 


11) Ecam fx, Audppepentiupyemo B TOUKE Yo, TO J(fx,, Yo) OOosHayaeT 
AKoOuvaH oTpaxkeHHna fx, B TOUKE Yo. 

12) Ecam yaa smo6oro x€x,G oroOpaxenne fy Andpepeniupyemo Ha 
G(x), tro nogaraem G* = {(x, y):(%,- y) EG, J (fx, y) > 9}, G = {(x, y): 
(x, YEG, I (fe, y) <0}, G2 = {(x, y), (% YEG, I(x, y) = 9}. 

13) y) — u30mMpoBaHHand TOuKa OTOOpaxeHHA fx,, CCH vit BCeX JocTa- 
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TOUHO MawbIx A=£0 umeem fx, (Yo + 1) # fx, (Yo). B aToM cay4ae onpejeiena 


JIOKasIbHad CTeMeHb Y(fx,, Yo), PaBHaA CTeNeHH { (O”, Fs Uo), tHe O =O” (yar 
yoctarouHo Maia. Eco fx, auddepenuupyemo B Yo, aJ (fx,, Yo) 9, TO, 


KaK H3BeCTHO, Yo eCCTb HU30JIMPOBAHHaA TOUKa oTOOpaxkeHHA Tee WM HMEeemM jh 


‘(Fx Yo) = signd (Fx Yo): CS 

§ 1. B stom naparpade G 0KambHO m0 y; f HenpepbIBHO B CG. 

Teopema 1. Iycmo G (%)N fx, F“ & G(x). Toeda cywecmeyem 
O* = O* (x)) Cx, G makaa, umo Oana ecex x€O” umeem: 

LD GM aie SCO: 

1,2) 0asx aw6oe0 u € F“ onpedeaena cmeneno x (G (x), fx, U)=71 (G (Xo), fx. “)- 

Caencrsue l. Mycmo G (xo) fz, F’ CG (x), npusem 1 (G (Xo), Fx» U)5£0 
dan ecex uF". Toeda cytyecmeyem O* = O* (x9) makxaan, umo FY Cf, G(x) 
Onan ecex x0". es 

Cneacrsue 2. Iycme C* ceasno, C*Cr,G, npurem G(x) fx UC 
G(x) Onn ecex xEC*. Tozda %(G (x), fxn lo) = COmst Oeaeecema © Or 

CnenctBue '3. Ecau F"()\fx,G (%) = A, mocywecmeyem O* =O" (x )C | 
Cr,G maxas, umo Onan ecex x€O*, uEF” onpedenena cmeneno 
1(G (x), hx, u) = 0. ay 1 

Teopema 2. Myce G(x) MfattoGG (x), y(G(%0)s fay Uo) 0» 

Toeda OAA e6caKott Oocmamouno maanoti O* =O"(uy) natidemca OF = 
= O* ([%,G (Xo) N fz, Uo]) CG maxan, umo Oaa ecex x Er, O* umeem: 

2,1) fx O* (x) = 0"; 

2,2) G (x) N fz" O" = 0%; 

2,3) daa aro6oii u € O" onpedeaena cmenene x (O* (x), fx, U)=1 (G (Xo)s Fxg» Uo) 

SameuauHne |. Bce pesymbTaTbl HacToslero Maparpada sBuAloTCs, 
HaCKOJIbKO MH€ H3BeCTHO, CYLeCTBEHHO HOBBIMH JlaxKe B cryuae X = R? npw 


p>0O. Tlna cnyuan p=O (f ecth oro6paxenne G, oTKppiroro B RY, B Ri) 
aHaJIOPHUHble pesyJbTaTbl ObIIM WoJlyyeHb! MHOW B (1,”). Ormeyy, TO Ha mpo- 
cTpaHcTBo X He HavlaraeTcd HHKaKMX OFpaHHUeHHli, KpoOMe BbINOJIHeEHUR 
yeTbIpexX akcHOM KyparToBcKoro; OHO MOxKeT axe He OBITh 7 -IIpOCTpaHCTBOM 
WM He yfOBJIeETBOpAT NepBoH akcwoMe cueTHOcTH. MutepeceH Takxe cayuait, 


Kora X eCTb MPOH3BOJIbHOe MOAMHOKecTBO MpoctpancTrBa R”’,a G — muoxe- 
cTBO, oTKpbiToe B [X, Rj]. 

§ 2. B arom nmaparpade Yo eCTb H30HpOBaHHad TOUKa OTOOpaxKennsA fy, 
mpuyem ¥ (fx, Yo) + 0. 

Teopema 3. IIycmo dana O* = O* (xo, Yo). Toeda Oana ecakoti Oocma- 
mo4wHo manott (cexsHott) OY = O" (uo) Haiidemca (censHaa no y) OF = OF (Xo, Yo)» 
codepacawasnca 6 O* u makaa, umo: 

3,1) OCG; 

3,2) Of aoKaaoHo oepanuuena no y; 

3,3) O1(%0) fx Uo = {Yo}; 

3,4) fx Oi (x) = O% Onan smbo2e0 x Ex, OF; 

3,5) O1(x) NM fx'O" = OF (x) (O01 (x) N FeO" = Of (x) O22 stoG020 x Ex, 0%); 

3,6) daa abeix xEx,O{, uEO” onpedenena cmeneno x (0% (x), fx, U) = 
= 1 (fx Yo): 

3,7) j.0l = [wOi, 0"); 

3,8) f (Of \ 02) = [n, 0%, O*\0"] (FOF = [r, 0%, O")); 

3,9) ecau x€r,O}, a fx Oughepenyupyemo na O%(x), mo 

mes {y: y€ Ot (x), signJ (fz, y) = sign y (Fee Yo)} >0, 
mes fx {yy € Oi (x), signJ (fn ¥) =signy (fer Yo)} = mes 0%. 
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Caeqcrtsue 1. Omo6paoenue f OMKPblNO 6 MOLKE (Xo, Yo). 

Sameuauue. Bee pesybTaTbl HacTosilero Maparpacba saBusIoTCA, Ha- 
KOJIbKO MH@ H3BeCTHO, CYyIeCTBeEHHO HOBbIMH Jake B cutyuae X == R? npu 

p>. Aaa crysan p=0 (f ecrb oro6paxenue orkppitoro B R% MHoxecTBa 

Gp Ri) avalorMunble pesysbTaTH Obl NoOmyYeHbI MHOIO B (3,4) Mpa JoNOa- 
HUTeIbHOM TpeqnooxwKeHHH AuppbepenuupyemoctTu f BG. 


§ 3. B srom naparpatbe oro6paxenve fy Audpepenuupyemo B G(x) aaa 
Petsro KOT, Ge 


Teopema 4. Kastdoe us muxomwecme m,G*t, =,G~ omxKpoimo 6 npo- 
cmpancmee X. 


Teopema 5d. Ecau G9 = A, mo-Kancdve us mHoocecme G*, G™ omKpolmo 6 
npocmpancmee Z. - . 


Caenctsue 1. Iycmo Go = A, C —cea3Hoe HOODIES MHOoCECM6A 
G. Toeda sign J (fx, y) = const Ona ecex (x, y)EC. 


Caeyctsue 2. Ecau G=A, G—ob6aacmo, mo signJ (fx, y) = const 
nA 6CeX (X,Y) eC. 


Teopema 6. ITycmep O° =O*(%, Yo)GG\G@. Toeda daa. ecaxot 
Oocmamouno maanoti cesasnoti OY =O" (uy) natidemca aoKanoHo oepanu4eH- 
Haa no Y U CesAsHaA no Y OKpecmHocmo O; = OF (Xo, Yo), COOEPHCALAACA B 


O° u maKkan, umo omoOpastenue 9, sadaNHoe Ha mHNooKecmee [xx Ot, O"] 
<popmy aot 


(x, u) =O1(x)N feu (x, u) E [mx OF, O")), 


ecMb OOHO3HAUHOe HenpepoleHoe omKpolmoe omobparteHue mHoocecméea 
[z.O{, O"] @ npocmparncmeo R%, u umeem: 

6,1) Ona aw60z20 x E xy O} omobpascenue f,ecmo Ouggepenyupyemoe mono- 
Aoeuueckoe omobpastenue O{ (x) Ha O"; 

6,2) 012 zo6020 (buKcuposanHozo x & rz O; omobpaocenue ©, (oy (U)=9 (x, U)) 
ecmo Ougopepenyupyemoe monoaceureckoe omobpaxcenue O* na Of (x), o6pam- 
Hoe K omobpascenuto fx, paccmampueaemomy na O% (x); 

6,3) Oana amb6oe0 duKkcupoeannoeo u € O” omobpaotenue oy (Gu (x) = & (x, U)) 
€cmb HenpepoleHoe omobpascenue z,O{ 6 RY, u umeem: 


F(x, gu (x) =u (x Er, 08), 


Mm. €. 0, eCMb COUNCMBEHHOE HeNpepoleHoe HeseHOe OMOOpaocenue, onpedereH- 
HOE UZ YPABHENUA 


F(x, y)=u (x, y) € 0%); 
6,4) f ecme monoaceuueckoe omobpaocenue O% Ha [xz 0%, 0"); 
6,5) p(x, u) = zy (f 2 (x, u)) Ova ecex (x, u) E(x, 0; 0"). 
Teopema 7. Ilycme g=1, O07 =O? (Xo, Yo) maxoea, umo AAA 6CAKOZO 


x Ex, O7 mHoowecmeo (07 G*) (x) codepscum He 6oaee odxHotl mouxu. ITycme, 
Oanee, k — yenoe HeompuyamenbHoe 4uucao maKoe, umo dynKyuan fx, Ougqe- 
pexuupyema 2k pas 6 HeKoMopoll OKpecmHOCMU MOUKU Yo U UMmeem KONeY- 
HYI0 npouseodnyto nopsAOKa 2k-+-1 @ mouKe Yo, NpULeM 


q2k+i fe 
ar (Yo) =0 (l<l<2k), yeti (Yo) #0. 


Tozda OAA ecAKo2o Oocmamo4nHo manoeo uXmepeaaa O” = O" (uy) Naiidemca 
AOKAAGHO O2PAHULeHNAA NO Y WU CeASHAA NO Y OKpecmHocmb O{ = O% (Xo, Yo); 
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codepacatyasca @ O” u maKas, umo dyNKYyUA 9, 3A0QHHAA Ha mHodcecmee 
(x, O01, O"] dopmyaoti 
(x, u) = Of (x)N frou ((x, u) € [=x Or, O*}), 


ocytuecmeasnem OOHOSHAaUHOe HenpepoleHoe omKpwlmoe omobpasicenue mHOsKe- 
cmea [x,0%, O“] @ npamyto Ry, npuwem umewom mecmo ymeepmcdenun 
6,1)—6,5). 

Teopema 8. Iycme Go= A; X — xaycdopdoeo npocmpaucmeo, ydoe- 
aemeopsuowee nepeoti axcuome cuemnocmu. Toeda k(®*, f)< +0. 

Teopema 9. TTycmp G° =A; X —mempuueckoe npocmparncmeo co 
cuemHol Gasol, npuuem 6 X 3adana 6HEWANAA MepPa Kapameodopu wy MaAKaA, 
umo Kanc0ah mouka x& X uUmeem oKpecmHocmb KoOHeXHOt MepPol tx. Yepes 
My, tu OOOSHAUUM g-MepHole AeOeecEbl Mepbl CooOMEemcméBeHHO 6 Npocmpancm- 
eax R4, R%. Tycme, Oaree, o(u)— Komnaekcnan ynKyuA, onpedeAeHHan Ha 


f®* (noumu eciwody na f*) u cymmupyeman na fO*. Ilycme, naKoney, 


ini vraijJ G5, yb mS 0; (1) 
(x, NEw" 


To2da dynkyus o(f (x, y)) onpedeaena Ha B* (nowmu ecrody Ha P*), cymmu- 
pyema Ha ®*, u umeem 


| les Mid Qeexhy) <-k(O% fre (en 0) | |e (UW) |dta< + ov. 


o* fd? 


Ecau oe signJ (fx, y) = const Ona ecex (x, y)€®*, mo Koxcmanmy 2 6 
npaeolt uacmu nocaedneeo Hepasencmea 3amenum KOHCmaHma |. 

Sameuanne. Bee pe3yubTaTpr HacTosmlero naparpadba ABsAIOTCH Cynye- 
CTBEHHO HOBBIMM JjaKke B culyuae X = R” npu p>O0. Mpu p=O0 (f ecto 
oToOpaxkenve oTkppiroro B RY mMHoxecTBa G B Riz) pesyvibTaTbl, aHaworuy- 
Hbl€ CJIeCTBHIO 2 43 TeopeMbl 5 H Teopeme 6, ObIIH MOJy4eHbI MHOI B (8). 
Uactupie cayuan cueqcTBua 2 43 Teopempl 6 Opi nowyyens! JI. J. Kyapsas- 
WeBbIM B (°,°). 

Teopempl 4,5 u 7 ABJIAIOTCH CYLUIeCTBeHHO HOBbBIMH H B Cylyuae, Kora 
X = R’, af qudpepenunpyemo 10 COBOKYMHOCTH BCeX MePeMCHHBIX X1,..., Xp} 
Os een ae 

Teopempr 8 Hu 9 cylecTBeHHO HOBbI B Cayuae X = R”, », — p-mepHaa 
Je6eroBa Mepa HW UpH vsoObIx MpeMmosOKeHHAX OTHOCHTeJIbHO TviaKOCTH 
oTo6paxenua f. I]pu 9Tom, ecH UacTHbIe NPOHSBOAHbIe OTOOPakaloulHx 
dynKunh Of; / Oy; (t, j= 1,...,q) HelpeppiBHb! MO COBOKYNHOCTH TNlepemeH- 
HBIX Hy, «s+, Xp} Yr, --- SYR MIO Yenonmny Gs Ai (1) B teepenaces ee 
oTnayjaror. JlocrarouHo Tpe6opaTth ®* CG \ G?. 


MockosckHit (pH3HKO-TeXHHYeCKHH Iloctynusto 
MHCTHTYT 20 SUIS 95% 


HWHTHPOBAHHAS JIUTEPATYPA 
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Jloxnagn Akangemun nayr CCCP 
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MATEMATHKA 


C. HW. CABEJIbEB 


MOBEPXHOCTH C NJIOCKHMH OBPA3YIOWIMMH, 
BYOJIb KOTOPbIX KACATEJIBHAA NJIOCKOCTb NOCTOAHHA 


(ITpedcmaeaeno akademurom 1. C. Anekcandposeim oO UEE 1957) 


1. PasBepTbiBarolvecA MOBepXHOCTH TpeXMepHoro MpocTpaHcTBa MoxXHO 
MBYMA WyTAMM OOOOMMMTh Ha N-MepHoe NpocTpancTBo.CBolicTBa pa3sBepTbIBaTbCA 
41a MIJIOCKOCTb WIM OblTh OrnOarollel OMHOMapamMerpuYeckoro CeMelicTBa MJIOCKO- 
;TeH WMerIOoT MecTo WH B N-MepHoM IipocTpaHcTBe JIA N-MepHbIX MoOBepxXHocTeli 
_ (n—l1)-MepHbIMH = TIVIOCKHMM OOpasyIOUMMH, Bob KOTOPbIX KacaTeJbHas 
WIOCKOCTbh NOCTOAHHA. 

Ilo cBolicTBy pasBepTbIBalolNxcA NOBepXHOCTeli TPeXMep Horo IIpocTpaHcTBa 

SOCTOATb H3 NPAMOJIMHEHHbIX OCOPasyIOWIMX,BAOb KOTOPHIX KacaTeJIbHasA JIO- 
‘KOCTb MOCTOAHHA, OHH OOCOMLaIOTCH Ha OoJlee WHMpOKHH Kacc N-MepHbIx 
MOBepXHocTell c p-MepHbIMH (n—I1 > p> 1) TDnocKuMN OOpa3syIOLIMMH, BO/b 
KOTOPbIX KacaTeJIbHaAt WOCKOCTh NocTtosHHa, B N-mMepHOM MpoctpaHctTsBe. 
lopep XHOCTH 1 M3MepeHUlt C p-MepHbIMM TVIOCKHMU OOpa3syIOUIHMH, BAOJIb KOTO- 
PbIX KacaTeJIbHaH WOCKOCTh NOCTOAHHA, MpecTaBJIAIOT OObIUOM UHTepec elle 
B CBxA3H c 3ajlauelH H3rH6aHHuA MHOrOMepHbIX NoBepxXHoctelt (1,2). 
Konnyeckne n-MepHble NOBepXHOCTH, OOpasoBaHHble P-MepHbiIMH TIJIOCKO- 
oTAMU, COCMHAIOUIMMH HenosBHxKHyIo (p — 1)-MepHylo Tocky10 BepllHHy 
k TOUKaMH (n — P)-MepHOl HallpaBsAIOleH NOBepXHOCTH OOMLero BUA, MH KOHH- 
Meckve n-MepHble MOBepXHOCTH, COpa3s0BaliHble g-MepHbIMM TJIOCKOCTAMH, Ccoe- 
JIMHAIOUIMMH =HenOJBYOKHyIO (q — 1|)-MepHylo MJlocky!o BeplIMHy c TOUKAaMH 
(1 —q)-MepHoH MoBepxXHocTH c (p — q)-MepHbIMH TJIoCKHMU OOpa3yIouMu 
(¢ = p —1,...,4), BMoulb KOTOPbIX KacaTebHaA (nN — q)-MepHad JIOCKOCTb 
MOCTOAHHA, COCTABJIAIOT HaHOoO/Iee MHOFOUHCJICHHBIM KIacc N-MepHbIX MOBep XHO- 
cTeHl C P-MepHbIMH TJIOCKMMH OOpa3yIOWIMMH, BOIb KOTOPbIX KacaTeJIbHan 
IWOCKOCTb NocTtosHHa, B N-MepHom mpoctpauctsBe. Ho Ooblwiol MHTepec Mpes- 
CTABAIOT JIMIUb OTJMUHbIe OT KOHMYECKHX TOBEPXHOCTH C MIOCKHMH OOpa3yto- 
IMMH, BOb KOTOPbIX KacaTeNbHAaA MIOCKOCTb NOcTOAHHA. OHaKO XOpolio 
M3yYeCHHBIMA VW3 Z9TMX MOBepXHOCTeH ABJAIOTCH TOMbKO pasBepTbIBaIOUIMecA 
(p = n — 1) n-mMepuble nopep xuHocTH (?) H H3rHOaemble ruleploBep XHOCTH panra 2 
B €BKJIM,OBOM N-MepHoM mpoctpauctTBe Ey (?). 

2. CeolicTBO MOBepXHOCTH HMeTb Tylockve OOpa3syroulve, BOb KOTOPbIX 
KaCaTeIbHaA IJIOCKOCTb NOCTOAHHA, HOCHT MpOeKTHMBHbIM XapakTep, HW H3ydeHve 
TaKUX MOBepXHOcTel ecTeCTBEHHO NPOBOLHTb B MpOeKTHBHOM MpoctpaucTBe Py. 
IIlpucoequuAeM K Kajol TOUKe NOBepXHOCTH pellep, coctosuMH us N + | 


( 
| 


toyek M,, M,,.... Mn, He sexKalux B OHO rumepmuockocru. TouKka M,— 
rekylllad TOUKAa MOBepXHOCTH. 
Touxu M,, Mg,.... Mn petlepa pacnojaraeM B KacaTeJIbHOU MOCKOCTH 


K TloBepXHocTH B TouKe M,, mpHyemM p U3 HUX: Mn—p+iz--, Mn— B ltocKon 
o6pasyiolleli, npoxossiulel uepes Touky My. Touxn Mniy,.... My pacnonaraem 
BHe KACATeJIbHOH TvwlocKocTH B TouKe M,. MadunuresvMasbHoe MepemelleHve 
Dellepa 3allucbiBaeTCA B Buse 


dM,;=okKMx (J,K=0,1, ..., MN). 
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TlopepxHocTb ompefeanetca cuctemoH ypapuenui IIhappa 


aSot=0 (8,4 =1,2, 2.5 Ua 
of = alas on = ao asf 1, N), 


rye KosdHUHeHTb! MOAYHHEHbI COOTHOLMICHHAM 


a% =a; apat,—anar,=0 (B,7,.%=1,2, ... , 2—p). 


nasi 


PasMepHOCTb COMpHKacaloulHXxCA NVIOCKOCTeH B TOUKAX f-MepHOM NoBepxy 
HOCTH C P-MepHbIMH MJIOCKHMH OOpasyIOWIHMH, BOJIb KOTOPbIX KaCaTeJIbHasi 
IJJOCKOCTh MOCTOAHHa, paBHan + R, rye R— unCNO He3aBHCHMbIX BEKTOPOB fk 

Apy = (ayn, wee, ee » an (B..% =) i 2iccn ee op Lee) 
B lapaMerpHyeckKoM mpoctpaucrse (N—n) wusmepenu. Uncno n+ Ke 
MOXKeT HMeTb JIA passJIMUHbIX MOBepxXHOcTeH 3HayeHHA OT N-+1 JC 
n+ 7/2(n— p)(n—p +1). | 

PasmepHoctTb n -+ R conpHkKacaiouluxcaA MIOCKOCcTeH M YMCIO n — p Mapa-f 
MeTPOB, OT KOTOPbIX 3aBHCHT KaCaTeJIbHad MIOCKOCTb, — HawOoulee CyllecTBeH-f 
Hble UACJOBbIe MapaMeTpbi NOBepXHOCTH. SajlaBad 9TH NapaMerTpbl a priori, Mo- 
2KEM BbIJeJIMUTb Y3KHe KIaCCbl NOBEPpXHOCTeH, CTPOeHHe KOTOPbIX MofaeTcA Uc-§ 
clleqopanuio. Tak, aia n-+ R>n-+ (nm — p) wMeeM cilexyrollylo Teopemy.# 

Teopema 1. Ecau conpuKkacatoujueca naockocmu 6 mouKkax n-mepHot) 
noeepxHocmu C p-mepHoimu (n — p >> 1) naockumu obpasytoWuMmu, 600A’ KOMoO- 
polx KacamenbHaA NACCKOCMb NnocCMOAHHA, UMetwom pasmepHocins  OoAowes 
n + (n — p), mo noeepxnocme KonudecKaac (p — 1)-mepHot naocKot eepiuunotd. | 

CreqoBaTeJIbHO, OTJIMUHbIe OT KOHHYeCKHX N-MepHble NOBeEpXHOCTH Cc p-Mep-|} 
HbIMH IWIOCKHMH OOpasyIOWMMH, BAOJIb KOTOPbIX KaCaTeJIbHad MJIOCKOCTb Mo- | 
CTOAHHA, MMCIOT COMNPHKacalolMecA JIOCKOCTH pa3MepHOcTH, He MpeBocxoAa- | 
meH uncna n+ (n — p). | 

3. B culydae, Korgla COMNpHKacaiolvecA MIOCKOCTH B TOUKAX MOBepXHOCTH | 
HMeIOT HaMMeHbIUy!O pa3sMepHocTb n-+ 1, NoBepXHOcTb pH n—p >1 aB-] 
JideTCA PHMepnoBepXHocTbio (2 + 1)-MepHoro IIpoeKTHBHOrO NpocTpaHctBa Ppt. 
XapakTepHcTHYeCKoe CBOMCTBO rHeploBepXHocTeH Cc IJIOCKHMH OOpasyiOuluMH, 
BJOlb KOTOPbIX KacaTeJIbHaA THNeplOCKOCTbh MOCTOAHHA, JaeTcA cesyroulel | 
TeopemoH. 

Teopema 2. Iunepnosepxnocmoe 6 Py, C p-MepHolmu naoccKuMU Obpa- 
3YI0LUUMU, 6OOAb KOMOPOLX KACAMCALNAA eunepnAOCKOCMb NOCMOAHHA, ecmb Oeu- 
Oarouan cemeticmea eunepnaockocmell, coomeemcmeyrou4ux npu KOppeaamuéHoM 
npeocopasoeanuu moukam (n — p)-mepHoti nosepxHocmu 6 Pp14. 

Kaacc eunepnosepxxocmeti c p-mMepHolmu nAocKUMU ObpasyollUMU, BO0O0Ab 
KOMOPbLX KACAMENDNAA eunepnAOcKOCMb NOCMOAHHA, OsolicmeeHeH KAaccy (n —p)-— 
MepHolx nosepxHocmeti 6e3 nNAOcKUX ObpasyroWUx Cc nocmosHHotl KacameAbHotL 
NAOCKOCMbIO BOOAL HUX 6 NpoeKMUsHOM npocmpancmee n + 1 usmepenuit. 

4. Jit n-MepHbIxX HoOBepxHocTeli c (nm — 2)-MepHbIMH TocKMMU OOpasyio- 
IMMU, BAOJIb KOTOPbIX KaCaTeJbHaA MWIOCKOCTh HOCTOAHHa, pa3MepHOCTb Co- 
IIpHKacawolwluXxcA MocKocTeH MOMKeT HMeTb 3HaveHHA n+ 1, n+2un+3. 
Suayenve n + 3 yoBuJeTBOpAeT yCOBHAM TeopeMbI 1, 3HayeHve n + 1 xapak- 
TepHsyeT paccMOTpeHHble yKe rumepnoBepxXuHocru. Jls n-MepHbIX MoBepxXHocTeHt 
c (n—2)-Mep HIM OOpa3yIOULUMH, COMPUKacalollvecsA MWIOCKOCTH KOTOPbIX HMeIOT 
pa3sMepHocTb n + 2, HMeeM Teopemy 3. 

Teopema 3. Bce omauunole om KonuuecKUX n-mepHole nosepxNocmu Cc 
(n — 2)-mMepHolmu naocKUMU ObpasyIoWUMU, BOOA® KOMOPeLX KaCAaMeNbNAA NAO- 
CKOCMb NOCMOAHHA, UMEIOL4Ue CONPUKACAIOWUECA NAOCKOCMU pasmepHocmu n + 2, 
nodpasdensiomca Ha caedyroiumue mpu Buda: 

a) odHONapamempuueckue cemeéticmea (n — 1)-mepHolx KONUUECKUX noeepx- 
Hocmett c (n — 2ty — 2)-mepHolmu naocKUuMU BepiluHamu u 2Qt,-mepHolmu Ha- 
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PABAAOLUUMU NOBEPXHOCMAMU, ABAAIOUUMUCA UAL pasé6epmelediollUuMmUcA no- 
HePXHOCMAMU UAU KOHUMECKUMU 2ty-MePHoLMU nosepxHocmsamu c (2t, — 2)-mep- 
HolMuU eepiuuHamu, ty = 1, 2,..., [1/.(a — 1)]; 

6) oeubaroujue conpuKacaroluxca nopsdKa 1/.n naocKocmeli K OeyMepHoti no- 
lepxHOCMu, Umeroiuell ConpAdeHHYIO cemb, UAU K OBYMepHoOli nobepxHocmu, 
ymerollell OOHO cemeticméeo acuMNMOMUUeCKUX AUHUt, 6 Cay4Yae “eMHOeO N; 

| B) Oeubarouue conpuKacaromuxca nopxdKa 1/,(n — 1) naocKkocmeti K mpex- 
MepHOMY MHOzooOpasuto moueK OsyxnapamempuuecKolt KOHepyeHuUu npAMoLx 
haw K mpexmepHomy MHOeooOpa3suto moueK Co6oKYNHKHOCMU KacAameAbHoLxX 


[ ACUMNMOMUUECKUM AUHUAM OéByMepHO noeepxHocmu Cc OOHUM cemeticmeom 
WCUMNMOMUMeECKUX AUNUU B CAYyUae HexveMHoeo nN. 

Takum oOpasom, JA n — p = 2 wMeeM liomHy!Io KlaccHukaluio n-Mep- 
HbIX MOBepXHocTelt c- (a —2)-MepHbIMH TIM0CKHMH OOpa3yIOUIHMH, BOIb 
KOTOPbIX KaCaTeJIbHaA MJIOCKOCTb NOCTOAHHA. 

B 3aKmr0ueHHve BbIpakKaro OnarofapHoctTs C. I]. OunnKosy, nos pyKoBos- 
‘TBOM KOTOPOrO BBINOJIHeHa 39Ta padoTa. 


Bpicuiee TEXHHUeCKOe yUHIMULe Iloctynus0 
uM. BayManHa 5 III 1957 
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Jloxaagn Anagemuu nayx CCCP 
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MATEMATHKAM 


JI. A. CAXHOBHY 
CNEKTPAJIbBHbIM AHAJIH3 BOJIBTEPPOBCKHX OMEPATOPOB 
M OBPATHDBIE 3AHAUHN 
(ITpedcmaeaeno axademuxom M. B. Keadouuem 28 II 1957) 


IIpu pewenuu o6paTHot saqauu qua pudepeniuaibHoro ypaBHeHHae 
BTOporo NopxAKa 


dy 
ax? 


—q(x)ythy=0 <x<)) (1))) 


B. A. Mapuenko (!) crpouT onepaTop mpeoOpasoBaHua, NepeBoqaunii peile- i 
Hue ypaBHeHua (1) B pelweHHe mpocTeHlmero ypaBHeHHA 


Oyo ry = 0 KORO | 
FR Lee! oS (O<x</). (2) 


Ecau nepetitu K tbyHkuuaM IpuHa NpH KpaeBbIxX yCJIOBHAX 
y(0)=0, y'(0)=9, 
TO AudepeHunasbHoMy onepaTopy 
gone 
L(y) =a (x)y 
OyfeT COOTBETCTBOBATb HHTerpasbHbIM ONepaTop 


x 


KF=\F@G(%.)ae O<e<d, (3)) 


0 


rae G(x, x)= 0, 2G (x,8) lene = 1. 


Vis pesyvbratop B. A. Mapuenxko (1) nerko BbITeKaeT, uTO onepatop K 
JIMHeEHHO SKBHBAJIeHTeH ONlepaTOpy NOBTOPHOrTO HHTerpupcBaHHA 


x 


J2f =i) (x—t)dt, f(®) €L2(0, d). (4) 


0 


B HacTosel CTaTbe MbI HaxO{uM JOCTATOUHBIC YCJIOBUA, IPH KOTOPBIX 
BOJbTEPPOBCKHH ONepaTOp (He OOA3aTeIbHO NOpOKAeHHbI WHppepenunatb- 
HBIM ypaBHeHHeM) JIMHeHO 9KBMBaJIeHTeH ONepaTOpy NOBTOpHOrO MHTerpH- 
popanua (4). Tlonyuenuble pesybTaTbl HCHOMb3ylOoTCH MpH OKa3aTebcTBe 
TEOPeM CMHCTBEHHOCTH JIA CHCTeEM JudepeHUMaibHbIX ypaBHeHnit. 

§ 1. PaccmoTpuM BoubTeppoBcKHi onepatop 


x 


KF=\f@K(x,tdt, F(x) €L2 10,0. 3) 
0j 
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B fanbHeliem Oyjem nosaraTb, uTo sayqpo K (x, t) YAOBJIETBOPAeT CJie- 
YIOWHM YCJIOBHAM: 
1) cymecTByIOT OrpaHHYeHHble MpOH3SBOAHbIe 


gitk 
axiat" 
2) K (x, x) =0; 
0 
3) lack t) oe (> O 


Be3 OrpaHvyveHHa OOULHOCTH MOXKHO C4UHTATb, TO 


K(xt) (,k=0,1,2; L[Ked|_] @>o: 


BS at) a Te 


tmx 


Teopema 1. Ecau sdpo K (x,t) onepamopa K ydooesemeopsem npuee- 
eHHOIM GolLe YCAOBUAM, mo onepamop K aAuneunO aKeUeAaLeHMeH ONepamopy 
2 nNobMoOpHoed UNMeepuposaHuA: 


Pf = \i (t)(x—t)dt, f(t) @L? (0, ]. 


JokasatTeabcTBo. Hycth y(x,A) = (J + 7K) 4f, Torga 


d? da ¢ 0? 
ee —2y— 2 \y Ut, h) a K (x, fat. (6) 


0 


PaccMoTpuM olepaTop 


x 


(+ H)F=F(x) +\ FQ) He tat, 
joOpaTHblii MO OTHOLWeHHIO K OnepaTopy 
(I+ Ka) f= F(x) +\ F(t) aK (8) dt. 


0 


Mmeet mecto PpaBeHCTBO 


2 ° d2 
af =r(x)—\ £4 H (x, t)dt — My, (7) 
0 


. aj 
re r(x) = (J+ H)ay- 
V3 raayKocTu Be (x, 7) BbITeKaeT ruiayKocTb H (x, t), MosTOMy MOwKeM 


Ox? 
38alHCaTb 
2 ‘d 
= eA? Uy ee — q(x) 4 + y (x) v(x) — 
x 2 
—\ y(t, ) eH (at) dt + s(x), 

0 

re 


g(x) =H(x,x), 3 H(% t)|_ =P) 


s(x) = r(x) + 4|_ A) —¥O FAs H),_- 
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A=) 


; d i 
BuiGepem f(x) B papencrse (6) Tak, 4roOsl s(x) =0, Oye a = @ | 


Tora 


x 02 

BY 4 ney = — q(x) E+ y (x2) p(x) —\y (6,2) Gar A (a ft 
0 

TlonoxuM y = exp ie : \ q (s) ds| yy; TOvryaHM 


0 
x 


£8 +12, =us(s)u(s)—\n(ts exo | -\4(s) 4s | gar dt, 


0 


npayem w(x) = p(x) + 4/2 (q(x)? + 9’ (2)). 
B paoore (1) crpoutca onepatTop, MepeBo,auHi peulenue ypapnenua (8), 


Kora Hi (x, t)==0, B pemenve ypaBHeHHA 


+ ?y, = 0. (9), 


Ot? 
- = 


Tloptopsa mourn jocopHO paccyxjeHua B. A. Mapyenko, MOxHO Bi 
o€uleM culyyae NOCTPOHTb OnepaTop, Nepesoyamuli pelwenve ypaBHenua (8)¥ 
B peleHne ypabHenua (9), T. e. OyeT BbINOJHATbCA PaBeHCTBO: 


y, (x, A) = cos hx + \ cos it- N (x, thd 
0 


rye (N(x, t)|< N (05 (= 4 1); 
Torya 
1 


(Xs) == V Cosdy= cos hx + cos AL-N (x, tat exo|—+ \ q (s)ds| , (10)} 
*; 0 0 


T. e. 
GQ. PEAS VE Bee (11)} 


PassioxKHMB O6e yacTH paBeHcTBa (11) B pay mo } MH TpHHAB CcOOTBeT- 
CTBYIOUHe KOSPPHUHeHTL, HeTpyHO yOeHTbCA B CIpaBeJJIMBOCTH COOTHO- 
weHHA 

KS VEVS 
Teopema 1 joKa3ana. 
Sameuaunue. Teopema | ocraerca cipaBeqHBol, ecu onepatop K (1) 


3ajlaH B Npoctpancrse Li, [0,/]* u K(x, t) saBanerca maTpuueli-cbyukunelt. 


B 9ToM cylyyae BMecTO ycwoBuA 3) cyuleqyeT cuHTaTb on K (*: t) , =I, a 
=x 


onepatop J? 3ayanHpmm takxe B L?, [0, /]. 

OrmeruM, uTo onepatop (5) WMeeT CHCTeMy BJIOXKCHHBIX Jpyr B Apyral 
MHBapWaNTHBIX NoympocrpancTB H,, rye H, COCTOHT H3 BCeX BeKTOp-(pyHK-| 
HMM, OOpallaiomjHxcd B HYJib Ha HHTepBane [0, a] (« >0). EcrecrBenHo} 
BOSHHKaeT BOMPOC: CylleCTByIOT JM y ONepaTopa (5) Apyrve HHBapHaHTHule | 
NOAmpocTpanctBa, ormMuHble oT Hy. | 


* Tloq mpocrpaucTBom (ee [0,/] Oyqem MonMMaTb MpocTpancTBO BeKTOP-dyHKune | 
f(x) =f: &), fs@), “2b I CO CKaJIApHbIM NMpOHsBeAeHHeM 


mil 
(fg) = 3 ff, ()e,@) dx. 
1=10 
668 


Yi3 reopembt Turumapuia (7), oTHocallelica K MHTerpasbHBIM ypaBHeHHaM 
Bula 


\K(x—y)F(y)dy=0, f(y) €L*10, 0, 


JerKO BbITeKaeT, UTO J” He HMeeT HHBAPHAHTHIX MOMMPOCTpaHCcTB, OTMMUHbIX 
ot Ha. H3 tTeopempr 1 caeqyer rorga, To onepamop K |1| makowe ne 
umeem UK6APUAHMALX nNoONnpocmpancme, omauunolx om Hy. 

CueyctBue. Pynkyua f(x) seanemca noposcdawyei Orn onepamopa 
K|1| @ mom u moabko mom cayuae, ecau npu aw6om « (%>0) @ ceemenme 
(0, ~] cywecmeyem mxHosecmeo mo4ueK nonorcumerbHolt mepbl, HA KOMOpOM 
Fx) 0. . : 

§ 2. Paccmorpum’ cuctemy yudpepentuabHblx ypaBnenuli 


awe (x)J, WONSI O<x<d, (12) 


rye 8? (x) — SPMHTOBO-HeOTPHaTebHad MaTPHWa KOHeYHOrO WIM 6ecKOHeYU- 
Horo mopayka r; J — quaronanbHad MaTpHa, Ha JMaroHamH KOTOpOM cTOAT 
| gu60 +1, au60—1. 


ByyemM nosaratb, uro rangp?(x)==1; tTorga marpuupt B(x) u B?(x)J 
TipecTaBAIoTca B Bue . 


B(x) = || 92 (x) 9; (x) |lizen 
B° (x)J = S} | en (*) P+ Mes (%) 97 (*) ey Ilias, (13) 
k=1 


rye ec; = +1. 
Ilyctp 8? (x)J oOnaqaeT cneqyIoWlHMH CBOHCTBaMH: 
iG 


1) Niei@)P<M O<x<)); 


0S 
2) apo K (x,t) =i 5} 9; (x) ¢ (4) s; yaosnersopser ycnosuam Teopemir 1. 


j=1 
U3 padotn M. C. JIupumua (*) caenyeT, uro cucrema (12) saBasetca 
CONYTCTBYIONeH JIA ONepaTopa 


Kf =\f (OK (xt) dt 


vu matpuua W (,1/) copnagaer c XapakTepucTHyeckOu MaTpuled-yHkuuen 
onepatopa K, T. e. matpuuet W(/,1/4) oneparop K xapakTepusyerca c 
TOUHOCTHIO 0 YHUTApHoO 3KBUBaeHTHOCTH. [lob3ysicb STMM OOCTOATEbCTBOM 
WM Teopemolt 1, MbI oKa3asM CJlefyrollee MpesowKenne: 

Teopema 2. Ecau 8%(x) J npedcmaeasemca 6 eude (13) u yoosremeopnem 
ycaoguam 1), 2), mo mampuyeti W (1, ) cucmema Oudepenyuanonolx ypaene- 
Hut onpedeanemcA OOHO3HAKHO. 

B uacrHom cayyae (r = 2) orciofa Mouyyaiorca usBecTHble pesysbratbt (%) 
© eJMHCTBeHHOCTH pelleHua OOpaTHOH 3afaud JIA OObIKHOBeHHOrO Auddepex- 
UMabHOro ypaBHeHHA BTOporo MopAyKa Ha KOHeEYHOM HHTepBase. 


Oyeccknii nefaroruuecKHit HHCTHTYT Tloctynuso 
um. K. J. YmuucKoro 26 II 1957 


LMTMPOBAHHAS JIMNTEPATYPA 
1B. A. Mapueuko, Tp. Mock. mate. o6m., 1, 327 (1952), 7E. Tuumapum, 
Bresenne p Teopuio unTerpana Pypee, 1948. *M. C. JIupuuuy, Matem. cOopu., 34 (76), 
1, 145 (1954) 
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Jloxaaygn AKkaweMun Hayk COG P 
1957. Tom 115, Ne 4 


MATEMATHKAwW 


Cc. A. TEPCEHOB 


OB OJHOM YPABHEHHH 3JIJIMNTHYECKOLO THIIA, 
BbIPODKJAIOULEMCA HA FPAHHLE OBJIACTH 


(II1pedcmaeaexo axademuxom M, A. Jlaspenmveeoim 8 III 1957) 


PaccmMoTpHM ypaBHeHHe 
L (u) = Juyy + Ue + Quy + bu, +cu=0, (1) | 


re a(x, y), b (x, y), c (x, y) — aHanuTuYecKHe (PYHKUM He3aBHCHMBIX NepeMeH- ff 
HbIXX HW Y BsUOOOH KOHEYHOH YacTH MosynsocKkocTu y > 0, mpuyem c(x, y) <0. P 

B nojwynaockoctH y>>0 ypaBHeHue (1) SimunTHYecKoro THNa, OHO BbIpO- B 
*Kyaetca upu y = 0. ti 

Ilycrb D — o6nacTb, orpanHuenHaa oTpe3sKom AB ocu Ox u raaqKol or- 
KpbiroH jyrot I’, ppixofawel us Touek A u B u nexkatle B MoynocKocTH 
y > 0. 

Vispectuo (1), uTo B 3aBMCHMocTH OT Toro, a (x, 0) <1 unu a (x, 0) > 1 Ha 
AB, B Knacce orpaHHueHHblxX (PyYHKUHH OMHOSHAYHO PeSpeLUHMbI, COOTBeETCTBEHHO, 
usu 3aqaua Jupuxse — HaxoxK ene pelleHHA ypaBueuua (1) no HenpepbIBHBIM 
qauupim wa I+ AB— uan Tak HasblBaeman 3ajaua E — naxoxkyenne pe- 
WeHHA ypaBHeHua (1) MO HelpepbIBHbIM AaHHbIM Ha TL. 

Mbl Hw2xKe JaeM B HEKOTOPOM CMbICJI€ KOHCTPYKTHBHY!O XapakTepucTHKy 
pelleHui ypaBHenna (1) BO1H3H rpaHHUbl BbIPOKAeHHA THNAa HM MoMbiraemca uc- 
CJleOBaTb PpaHv4Hble 3ajlauv B NocTaHoBKe, NpeswioweHHoH A. B. Buuayse (2). 

1. PaccmoTtpuM dyHKUHI0 


oer )\= \exp \ OAX;T) rar] dt + Co. 


y t 


IlocrosHuyio Cy Bbl6epeM Tak, TOOK! @ >O B B3aMKHyTOH O6macTH D. 
MynkuuA w(x, y) ABAAeTCA aAHaHTMYeCKOH (byHKuUHeH Avid KOHeUHBIX 3Ha- 


yeHHH x u y>O. 
Murerpupopanuem MO 4acTAM JIerKO MOKa3aTb, uTO JA y< 1 


al 
o (x, Y) = (x, y) exp \ a, (x,r) ar| (1 + @(, 9), (2) 
y 
rye 
0 (Ky) = SO) | a(x) = a(x, 0); 
ye oa) | 
(x, y) a vag =a » CCJIH Ad are Ls 
ber log y, CCIE (x) = 1 
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G 
g(x,y) = Dee OxP = Qa, (x, r) dr 


ee y) V2 t) as (, nexp| — a(xsr)dr|dt>—1, 


a 


£ (4) = Gey \ 9 A dt-0(1). (3) 
y 


| V3 (2) u (3) ae TO @ (x, y) “Meet ocoOeHHOCTH B TeX TOUKAX OTpe3- 
ke AB, rae ay (x)> 1 

DTeopema 1. aa uobot 3adannou na I'+ AB nenpepoienoti dynkyuu 
i (x,y) cywecmeyem eduxcmeenHoe Osarcdel HenpepoleHo OudgepeHyuupyemoe 
pewenue u(x, Y) ypaenenuan a yoobremeopsroiee YCAOBUIO 


u(x, Y) 
mt Gea = 7 =f, Qé€éI+ AB, 


Jia oKa3aTebCcTBa CHayadia paccMOTpHM (byHKUHIO 
R\-« i. 
W (xy) =o(%,y)(1-+ (log) ) + N— (x +8)", 


‘rye O<a<1; N wu m—nosoxutembuple uucma; x +5 >1u R>y B Dp: 
HenocpefcTBeHHbIM BbIUHCJICHHEM MOXKHO MOKa3aTb, ATO 


LW) = awy (log 2) fa $1 +(ao(x) — 1 + 29%) tog 2+ 0 VR 
| —m(x + 8)" [m—1 + b(x+8)] +eW, (4) 


Jina TlomyseHuaA paBeHcTBa (4) Hy2XHO HCIIOJIb30BaTb: 


= 0(|logy|), 2), Ydyy + Ady = 0. (5) 
Ha ocHopanuu (2) u (3) quia y<c1 HMeem 


a (x, Y) = ao (x) — 1 + 2y —* = 


1—a ,(x) 


oe (il 


v (x, y) p? (x, y) Jere NAGA) ) 


Jlerko MOKAa3aTb, UTO JIA MaJIbIx 3HaueHHi Uv] 


ale re 7 
Ay (x) — b (x, nite) log y ° (7) 


B cuay (6) u (7) Aaa MambIx y OyeM HMeTb 


a +1+a5(%,y) log~ + 0(Vy) <0. (8) 


Ha ocnopanuu (8) u (4) mu N moxem mofoOpatb cToub OoJbIUMMH, 
uTo6p. W>0 u L(W)<0 B D. Tenepp yokaxem eguuctBenHocth. ,Ilyctb 
u(x, y)— pelweHHe ypaBHenua (1), yAOBJeTBOpAIOMee YCJIOBHIO 


u(x, yy __ r B 
ll oH) Oe OTE ew Wer 
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3ameTuM, ¥TO ecIM HeKoTOpad tbyHKUMA U(X, Y) YAOBNeTBOpAeT B D YOO" 
Bulo L (v) <0, To ona He MOKeT UMeTb BHYTPH D OTpHUWaTebHOrO MAHHMYMAa di) 
Paccmorpum yuku eW + u, rae e > 0 — mpousBosbHoe uucwo. Jlerke P 
BUleTb, YTO pH wm1O60mM e>OL(eW + u) << 0 BD. . 
Tak kak eW +u>0 na T+ AB, 10eW +u>0.B D. Ananornanpimi 
06pa30M Mo2KHO TloKa3aTb, yro eW —u>>08BD. Vs nepapencta eW + u > Ce 
ueW —u>0B8D, B cumy MpOMsBOMbHOCTH ¢, ClefyeT, YTO U= 0. 
TlokaxKem cymlecrBopanve. HenocpescTBeHHol MpoBepKol serko yOeAuTbCA,h 
YTO ec/IH U (Xx, Y) ABMIAeTCA pelieHHeM ypaBHeHHA q 


W Wy L(W | 

Ly (0) = yyy + One + (a+2y FP) oy + (042 FF) 02+ Mo =o, (9) 

YOBMeTBOPAIOINMM TpaHHYHOMy YyCJIOBHI0 | 
v= lie nal + AB, (10) 


TO u=eWv OyneT pellleHHem HalleH 3aqaqu. | 

OueBuAHO, ITO Y ABJAeTCA HeNpepbIBHOM *PyHKuMeH Hwa T+ AB. Cnenyali 
(1), JlerKo MoKa3aTb, UTO CyMlecTByeT OrpaHHeHHoe pellleHve ypaBHeHHaA (9),)) 
KOTOPOe YAOBJETBOPAeT rTpanvaHomy ycsmoButo (10). | 

Kak u3BecTHo (1), Jit YHOBeTBOpeHHA TpaHHUHbIX YCMOBHH JocTaTOUHO B} 
Kaxkgoh touke T + AB nocrpoutb Tak Ha3biBaeMbIM Oapbep. OuveBn AHO, B TOU- 
Kax I cymlecrBy1or Oapbepbl, a B TOUKAaX oTpe3sKa AB 3a Oapbep MOXHO B3ATbI 


(by HKIHI0 
F (x, y) = (— logy) * + (*—%)?, O<e<a. 


2. QO6o3sHayuM vepes G MHOxeCTBO Tex ToYeK oTpesKa AB, ryel 
lima (x, y) =0o, WH NycTb Go = I'+ AB—G. ; 
y>0 

Teopema 2. Ecau u(x, y) seanemca Osancdel HenpepoleHo Oudbdeper- 
yupyemoim peulenuem ypasHenua (1) @ D u e20 epanuunele sHaveHuA Henpe- 


poleHol HA saMKHKYymMoM mHODICecmee Gy, a Ha G 


. u 
lim — = 0, 
yo © 
mo makoe pewenue oepanuueno 6 D, u OxO eOUNCMeeHHoLM OOpasom onpe- } 


Oeanemca sadaHuem Henpepolenelx OanHelx Ha I’ u Ha mex KYCKaX ompesKa | 
AB, 20? <0 (X;:0) als 
JlokaxKeM orpaHuueHHocTb. PaccmoTpum dyHKmHI0 


P=eW+ M—(x—d)?+u. 
Jlerko BUeTb, uTO BLIGOpom M u p yaa mo6oro ¢ >0 mMoxHO ROOuNTECA 


Toro, uTOOH! ObIo ® >0 na T+ AB u L(P)<0B D, orxyya culeqyer, 
uTro O>0 BD, T. e. 


eW4+ M—(x+8)?+tu>0. 


AvaJIOTHuHO MOXKHO NOJIYGHTb 


eW+ M—(x +8)?—u>d0. 


M3 sTHx j[ByX HepaBeHCTB, B CHAy MpoOM3sBOmbHOCTH s > 0, culeytyer, 
4TO U orpaHnyeHo B D. 3 orpanmuennocru u, Ha ocHoBaHun (1), culeqyer 
CyULCCTBOBaHMe pelleHHaA ypaBHenuaA (1), KOTOpoe NpvHHMaeT 3ayaHHBe 


sHaveHua Ha |’ w Ha Tex KycKax oTpeska AB, rye a(x, 0)< 1. 
672 


E]MHCTBEHHOCTh TaKOPO pellleHHA OKAaSbIBaeTCA AHaOrHYHO oKasaTesb- 
-TBY TeOpempI |. 


Teopempt 1 nu 2 ocTaiortca B cHe MU WIA ypaBHeHH B M-MepHoM mpo- 
>TpaHCTBe 


n 
Ml | Ou Ou du 
na Se + DY Ot (Mays 6 os Hn) He AC (Xyy a Beep Oe Cen; 
Xn jm, OX; i=1 i 


Jd KOHeEUHOK o6nactH D, Haxoyauieliica B NOMympoctpaHcTBe xX, ->0 u 
OMMpaolletica Ha THMeplOcKOcTbh xX, =0; a; HM C— aHamMTMYecKHe *PyHK- 
WMH [Jif KOHCUHBIX 3HAYCHHU XX, X2,.--, Xn—1, Xn = 0. 


TOumuccKHH MaTemMaTHueckHit uucTUuTyT iM. A. M. Pasmags3e Tloctynuso 
Axkajlemuu Hayk Tpy3sCCP _4 III 1957 


HWMTHPOBAHHAA JIMTEPATYPA 


1M. B. Keaguw, JAH, 77, Ne 2 (1951). 2A. B. Bumagse, Tp. 3-ro Bce 
ColosH. MaTeM. cpe2a, 3 (1957) B neuaTH. 
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Jloxaagn Akagemun nwayx CCCP 
1957. Tom 115, Ne 4 


MATEMATHKA® 


B. A. TOMOHOTOB 


CBOHCTBO BbINMYKJIOCTH PHMAHOBDbIX MPOCTPAHCTB 
NOJIO)KUTEJIDHOM KPHBH3HbI 


(I1pedcmaeaexno axademukom I], C. Anexcandposoim 5 III 1957) 


JIna puMaHoBbIxX MpoctpaHcTB R” nomoxKUTeIbHOM (OTPULaTeJIbHOM) KpH- Jt 
BU3HbI H3BECTHO CJIefylollee CBOMCTBO: yrJIbl BCAKOTO JOCTaTOUHO MaJIoro Tpe= 
yrOJIbHHKa H3 KpaTualuHX He MeHbiLle (He OoJIbLUe) COOTBETCTBYIOWUX YIJIOB M0- 
Koro TpeyrosIbHHKa CO CTOPOHAaMH TOM Ke AIMHbI (cM., Haripumep, (3), crp. 209). 
A. J. AnekcaHpoB Joka3aJl, YTO TO Ke yTBep»KeHHe BepHO AJA MPOH3SBOJIbHbIX 
TpeyrOJIbHHKOB B JBYMepHbIX MHOrooOpa3sHAX, Oe3s NpeNomoKeHui rayKocTH | 
(‘). B n-MepHoM culydae COOTBeTCTBYIOWIMH pesysbTaT «B LeomM» Aa R” oTpu- & 
aTesIbHOM KPHBU3HbI JoKa3an 9. Kaptan (°). T. By3eman o606mM1 pesybTaTbl 
KaptaHa Ha Tak Ha3bIBaemble G-mpocTpaHcTBa OTpHUaTebHOM KPHBH3HbI (?). 
B uactTonlleh cTaTbe JoOKa3bIBaeTCA CylIeqyrollad TeopeMa: 

Teopema. IJ]ycme R" — deaxtdvl HenpepoleHo Oudqepenuupyemoe pu- 
MQHO6O MHOzooOpa3sue ~ noAHKOti MempuKoti HeompuuamencHott KpusUu3HeL. Toeda 
KancOblll MpeY2OALHUK, COCMABACHHOI U3 KpamuatiMux Ha Rp, umeem YeAol HE 
Menolulue, 4eM CooMBemMcmeyrtolUue YeAbl NACCKO2O MpeYeOAbHUKA CO CMopoHaMuU 
mot oe OAUHOL. 


Teopema floKa3bIBaeTCA B PaBHOCHJIbHOH (opMe «yCJOBHA BbIMyKIOCTH) 
A. Jj. Anekcangpozwa ((1), crp. 109). 

IIpeqnosiowKum cHayasa, uTo R” uMeeT aHasHTHUeCKyIO MeTpHKy cTporo 
MOJIOXKHTeJIbHOH KPHBH3HbI. Byfem OOo3HauaTb uepe3 (ABC)’ naockul Tpe- 
yIOJIbHHK CO CTOPOHAMM, PaBHbIMH CTOpOHaM TPpeyrovbHHKa ABC, o6pa3o- 
BaHHOro KpaTuaiwumu Ha R”. 

Jiemma 1. Ilycme Cane Kpamuatimue ABy, AB, (n=1,2,...) u BoC, | 
Bh€ BC, Bya- Bo. Ecau AB, cxodamca x AB, u By He AGAReEMCA Mo4Koll, 
conpsaxcennol A na ABy, mo cywecmeyem makoe N, umo npu n>N 
yenot AB)B, u AB,zBy He meHoWe CcoomeemcmeynlMUux Yenoe mpeyeoroHuKa 
(ABB )’. 

Jloka3saTeabcTBo. Baegem Ha AB) napamerp t (0<it<1), npo- 
NOPUHOHAIbHBIM YvinHe: Y = Y(t), A=Y (1). Ilycrp & (0) — equuwunpiii 
KacaTeJIbHbIM BeKTOp K B,C B TouKe By; &(t)—BekTOp, NomyYeHHBI U3 
6/(0) TapasieibHbIM TepeHeceHHeM BO/b ByA. Tipopoga yepes Kaxyyto 
Trouky Y (t) reojesmueckyto B HallpaBvieHun &§(t), HomysyumM noBepxuoctb I. 
HetpygHo moycuutatb, uro KpuBH3Ha I’ B Toukax AB, paBHa KpuBu3He R” 
B J[BYM€pHOM HampaBJeHHH, KacaTewbHOM IT’; nostomy jocTaTouHO y3KaA 
nonocka I) CI’ soxpyr ABy) uMeeT NowoxKuTeNbHYyIO KpuBusHy. MoxHo 
HOKa3saTb, YTO, HAYHHAA C HekKoTOporo n, Ha I) cyWlecTByloT KpaTuahuue 


ABn, cxoysmwecs kK AB. CoraacHo teopeme A. JI. AmexcaHyzpopa Jaa 

— , 

AByMepHoro Culyyat, yrom By TpeyrombHHKka AB )B, He MeHbille yra Bo 
———_— Id 

TpeyroubHuka (By)AB,)’ 4, TeM CaMbIM, He MeHbile yrua By TpeyroubHuKa 


(AB,Bn)’, tockombky AB, > AB,. Ananornuno WOKa3biBaeTcA yTBepxKeHHe 
OTHOCHTeJIbHO yrvioB Bp. 
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| JlemmMa 2. I7ycmo Oanol kpamuatimue AB, CXn, CB, Cie AB? Xn€ AB, 
Kn==B. O6osHauum yeorn AX,C uepes Enr Yeon mencoy AB u BC 4epes «a. 


Ecau Xpn—>B, mo cywecmeyem limt,z==a ua<a. 


n> Cc 
JlokasaTedabcTBoO. OueBHAHO, AOCTATOUHO OKa3aTb, YTO eCJIM KparT- 
qauiuue CX, cxoqaTcA K kKpaTuahieH CB, To a<«. Jlonycrum, urTo 
«>a. Torga, HaywHad Cc HeKOTOporo n, Ha CX, HaiijjeTca Takad TOUKa 


Dn uro Dn—>B uw yron Mexay KpaTuaiimumu D,B u BA paseo «. MoxxHo 
prpaHW4vTbea cCuyyaem, Korqa a0, «Ar. Bosbmem ua BC Touxy Dy 
rak, uTo6nr D,B=D,B; serko BuyeTb, 4TO Did Dake 01a,), rye 
lan = D,B. CpapnuBas Jumnbl CD,B u CB, coorsercrpenHo CX, u CDaXny 
t onyyaem CDn<(CDa<CDy-+0(Gn), oTKya CDpa = CDn +o (an). Bo3b- 
em Ha CD, Takyt0 TouKy Ey, 4TO DrEn = D,B. HerpyqHO jOKa3aTb, uTO 
| 


EB = 2D,B sin A +0(an), roe Y— yrom MexKy BD H DB: Orcioya 
| 


Geo =CD,-+ D,B—2D,B + £,B = CD; + D,B + 2D,B € sin = al i 


0 (an) = CB—2D,B (1 — sin om + 0 (an). Tak Kak lim 9, = s— (a«—a) <x, 


n> © 


}TO TIpH AocrarouHo Oombuux nm CE,B<( CB; Ho 3TO HEBO3MOXKHO, MOCKOJIb- 
pky CB — kparualiuias. 

| J[oKa3aTeIbCTBO TEOPeMbI MOXKHO Tellepb NPOBeCTH NO NWaHy MOKasaTeJIbCTB 
0] 

J 

| 

| 


A. Jl. Anekcaugposa ((1), crp. 100—103). Ilyctb OP u OQ — xparuatimme; 
}Y — cuKcupoBaHHad BHyTpeHHaAA Touka OP; X —nepemMeHHaa TouKa OQ; 
OX = x, OY = y; z= ox, y);s 1 (% y) — yronmpu O’ Tpeyrompunka (OXY)’; 
(x) — yrom Mexyy sm1060K kpaTuammeH YX u XO. JlocraTouHo foka3atTb, 4TO 
ly (x, y) — HeBospactaioujan PyHKuuA oT X. Tlomb3yscb aHaJIHTHUHOCTbIO MeT- 
puku R*, MOKHO MOKa3aTb, YTO CKOJIb YFOAHO MasibIM CABKTOM OQ Mo2KHO Mepe- 


BecTH B KpaTuahulyio OW, oOmaarolllyio CuleyYIOUl4M CBOMCTBOM: Ha OQ cyllecT- 
BYyeT JIMUIb KOHeYHOe MHOxecTBO M Touek X, compsAxKeHHbIX Y Ha Kakol-1HO0 
43 KpaTuatumx YX. Byyem cuntatb, uro OQ yxe oONalaeT STHM CBOMCTBOM. 

JloKa3blBaroTca OMHOBpeMeHHO Ba YTBep KeHHA: 

1. x(x, y) — HeBospacTaioulad PYHKUMA OT Xx. 
| 2. a(x) He MeHbule, 4eM COOTBeTCTByIOMIMH yroul TpeyrombHuKa (OXY)’, 
‘KakoBa Obl HH Obla KpaTuaiimaa XY. 

B cusy memmpi 1 yrBep»xgeHus | u 2 cnpaBeqIMBbI AVIA JOCTATOUHO MasIbIX X. 
IlycTb x) — BepXHAA rpaHb Tex X, QA KoTOpHIX | u 2 BepHbI; TpeOyeTcA Jo- 
Ka3aTb, YTO X) = OQ. [lycTb, HanpoTuB, x»<c OQ. IIpu X—Xo0, x< Xo Mped- 
HONOXKEHHA JEMMBI 2 BHITIOJIHEHBI; CIeMOBAaTeIbHO, 1 uv 2 cnpaBeqIMBbI HW WA Xo. 
Ecau npeanonoxutb, utTo X_ EM, To mpu X—Xo, X>Xo BbINOJIHEHb! YCJOBHA 
Jemmbl 1; paccmatpupasa TpeyrosbHuku OY Xyu YX oX, (xX; >x0) W MpuMenax 
4JI@EMMY O BBINYKJIbIX YeTbIpexyrombuukax» ((1), crp. 100), nosyuum, uTo | u 2 
BepHbI H Ja X,, YTO HEBOSMOX*KHO. SHauuT, Xo € M. BosbMem Tenepb s1000e 
Takoe X;>X%), uTo (XoX],Q] M=O0. Ilpumenan mpegbiqyuiue cooOpaxeHua 
K KpaTuaiuum X,Y, X,X, (BMecto OP, OQ), yGexaemcs, uTo | u 2 cipaBel- 
JIMBbI is Beex X €X,X,, BKIIOVaA Xo. Tlomb3yxAcb CHOBa JIeMMOM O BBINyK- 
JbIX YeTbIPeXyrOJIbHUKAaX, JerkKo BHUfeTb, UTO 1 u 2 cnpaBewHBbI H ANA Xj, 
YTO MpOTHBOPeyHT oMpeyenenuio xX). Ura, % = OQ, sro u TpeOoBasocb 
WOKa3aTb. 

Annpokcumupys (Bax {bl HenpepbiBHoO AuppepenuupyeMyto MeTpuky cTporo 
MOJIOMKUTeMbHOM KPMBUSHbI AHAIMTHYECKOM MeTPHKOH, NerkKO CHAT TpeOoBaHHe 
A@HAIMTHYHOCTH MeTPHKH. 

Hakonell, 3aMeHAA TlOcKHe TpeyrOJIbHHKH CpaBHeHHA TpeyroJibHHkKaMu 
muiockoctu Jlo6ayescxoro (cp. (1), cTp. 345), MOXKHO pacnpocTpaHuTb TeopeMy 
Ha cyyai HeOTpHMatebHOH KpHBHSHbI. Teopema oOoOulaeTcA TakxKe Ha MIpo- 
CTpaHCTBa, KPHBH3Ha KOTOPBIX OrpaHHyeHa CHM3y. OTMeTHM ellie, YTO Mpefle/b- 
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HbIli Tepexo MO3BOuIAeT MepeHecTH TeopeMy Ha J0Oble NOJIHbIe BbIMYKIb 
MOBepXHOCTH B N-MepHOM eBKAMAOBOM MpocTpaHcTBe. Orciosa BbITeKaeT: 

Teopema. Ha (n—1)-mepunoti nonxoti eoinyKkaoti noeepxnocmu (6e3 npe 
nononcenutt enadKocmu) 6 N-mMepHOM e6KAUOO6OM Npocmpancmee Kpamuatiua 
OOHO3HALHO OnpedennemcaA CKOAb Y2oOHO MANO ceoeti Oyzot. 

ITa TeOpeMa ABJIACTCA N-MepHbIM OOOOMIEHHeEM «TeEOpeMbI O HeHaJIeraHHH Kpa’ 
yahiuux» A. JJ. Anexcangposa ((1), crp. 109). 

B 3aks10ueHve BbIPaxKaro rny6oky1o OmarogapHocTh A. VW. Dery 3a nocti 
HOBKY 3alauH MW MOCTOAHHYIO MOMOMIb B paootTe. 


Hosocu6upckui 9JiekKTpoTexHHuecKuit Tlocrynusio 
MHCTHTYT CBA3H 27 II 1957 


LIMTHPOBAHHAS JIMTEPATYPA 
1A. . Anexkcaudp os, BuyTpeHHaAa reoMeTpHA BbIMyKIbIX MoBepxHocted, M.— JI 


1948. *® H. Busemann, Acta Math., 80, 259 (1948). 9. Kaptau, Teomerpua pumé 
HOBbIX MpocTpaHcts, M.—J]., 1936. 
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| ABJIeHHe B paMKaX JIMHeEMHOM TeOpHH. 


Jloxaann Akayxemunu Hayk CCCP 
1957. Tom 115, Ne 4 


CTHHPOMEXAHHKA 


B. B. KASAKEBH4Y 


O MOMMAXKE B KOMIIPECCOPAX 
(ITpedcmaeaeno axademuxom JI. H. Cedosoim 15 I 1957) 
1. M3yyeune npuuuH 4 XapakTepa aBToKosleOaHHl pacxojla W JaBseHHA BOS- 


ayxa B CHCTeMaX, COJepKallNX BeHTHJIATOPbI HM KOMMpeccophbl, MpescTaBJiAerT 
3HaUHTeJIbHbIM TeopeTHYecKHH HW MpakTHyecKuH UuHTepec. MccesoBaHuto BOTpo- 


COB BOSHUKHOBEHHA MOMMAKHBIX KoNeOaHul, OMpefleseHHA HX YaCTOT H MHTeH- 
CHBHOCTH HM BJIHAHHA pasJIMUHbIX PAaKTOPOB Ha UX XapakTep NOCBALLeH pA Teo- 
| peTHYeCKHX H SKCHepHMeHTasbHbIx pador (1). 


Jlo padorn (*) —4ucTo 9KCMepuMeHTaIbHOK — cunTamocb, 4YTO NomMNaxk 
Aou2KeH BCerla BOSHUKATb B TEX CyYaAX, Kora TOUKA paBHOBeCHOrO pe2KHMa 
HaXOJUTCA Ha BOCXOJAMIeM y4YacTKe XapakTepucTHKH. B paGore (*) Obiia cAemaHa 
NOMbITKa TeopeTHYeCKH HCCJIeOBaTb 
Pa, Pde ky 
OjlHakKO NO BbIUHCJIGHHAM C@MHX aB- PoP, 44»5y>&o 
TOPOB paOoTbl HETOUHOCTh TlosyueH- = Q, _&r 
HbIX (POPMyJI MpHBesla K pacxox*Kye- ~~ 
HHIO pe3yJIbTaTOB pacueTa c 9KCIie- 
PHMeHTAabHbIMH B OJHOM CuJlyuae B 
40, B Apyrom B 150 pas. Pao 4 

Kak B yKa3aHHBbIX, TaK H B HHbIX 
paOorax oTCyTCTByeT TeopeTHYecKoe 
OObACHeHHe H3BeECTHbIX H3 MpakTHKH CJlyyaeB THcTepesHcHOrO XapakTepa MOM- 
mlaxka; HeT TakKe OOBACHEHHA PAA [PyrHX XapakTepHbIX OcoOeHHOcTeH Momma- 
Ka W He pacCMaTpMBaeTcA BJIMAHWe BHEWIHAX YCJIOBHH. 

B paOote apropa (°) u3maraeTca TeopHaA TloMnaxKa, YIHTHIBAIOMaA HeHHeH- 
Hble OCOO€HHOCTH ABJeHHA. Paspa6oTaHHad TeOPHA NOSBONAeT OObACHUTH OC- 
HOBHbIe ABJIEHHA, TPOMCXoAAlMe MpH NOMMaxe, yKa3aTb NpPWYMHbI pasiMynt 
B XapakTepe MOMNaKHbIX KOJeOaHHH M OWeCHHTb BAMAHHE PasJIM4HbIX (PakTOPOB 
Ha oOacTb HU xXapakTep womnaxa. Teopua No3sBoiseT MpecKa3bIBaTb 
HOBble ABJIeHHA. B Hel, B YaCTHOCTH, NOKa3aHO, YTO NOMMaXK MO*KeT MpOUCXo- 
AMTb HM Ha peXKHMAX, COOTBETCTBYIOWIMX CilaaouluM BeTBAM XapakTepHCTHKH 
KOMIIpeccopa, KOTopble JO HacTOAWeH paOorbl CUHTAaIHCb YCTOMUMBbIMH. 

2. B HacTosttlel 3aMeTKe OyJeT paccMoTpeH BorIpoc Oo XapakTepe BosOyxJle- 
HHA MOMMaKHbIX KOJIeOaHHH HW O cmoco6e HX TlojaBJeHHA. 

PaccMoTpyM clucTemy, cojlepXalllyio BeHTHIATOp 2 (cM. pu. 1), BcacbIBato- 
Wu TpyOonpoBog / H HarHeTaTeJIbHbI TpyOoupoBo 3, pH BbIxXofle U3 KOTO- 
poro HaxoJMTCA NepeMeHHoe COMpOTHBJIeHHe B Bue Apoccea 4. 

O603HaduM: Py>p—aOcoOTHOe AaBJIeHHe, P9—IJIOTHOCTb, Cy —CKOPOCTb 3ByKa, 
Qo — oObeMHbIA pacxo BO BCAaCbIBalOlleM TpyOompoBojge. CoorBercTByloulMe 
BeJIMUMHbI B HaNOpHOM TpyOonmpoBose O6O3HAIHM Yepe3s Pr, er, Cx. LycTb xa- 
pakTepHcTHKa BeHTHIATOpa JaeTCA 3aBHCHMOCTbIO 

Pr 


— = Ty (Qo), (1) 


re Por — CTaTHYeCKoe JaBeHHe Tepe BeHTHIATOpOM. TunHunad xapakTe- 
pHcTuKa w3800paxkeHa Ha puc. 2, J. 
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XapaktTepucTuka J[poccesa (ceTH) : 
Px — Po = ¥ (Qr) (2)). 


CBA3bIBaeT BEJHUMHY H3ObITOUHOrO JaBJIeHHA p Tepe Apoccesem c OOBEM-|§ 
HbIM pacxoqom Qe uepes Apoccemb. B Halliem culydae e€ MOMKHO CUHTATHIE 
KBalpaTHOH Mapa6ouol (puc. 2, 2). q 

Cyeaem culeyyroulvue jomyueHua: 1) cloxHad pactipeqeweHHad aKkyCTH-\h 
yecKan CHCTeEMa MO2KeT ObITb 3€MCHeHa CHCTEMOH C OfHOH CTeMeHbIO CBOOO-{0' 
jbl; 2) U3MeCHeHUA JaBeHHA TIpH KOMeOaTeJIbHOM PperKHMe HEBCJHKH. a | 

Torga, Kak canefyerT 43 (°), ABU-& 
»KeHHA B CHCTeMe MOryT ObITb ONH-(f 
caHbI CHcTemol AByx Aupepenunasb-h 
HbIX ypaBHeHul |-ro nopsyKa: 


=F (Qd—ph GP 


i 27, (Qo—a AY 


re ,(p)—o6Opamenne dyHkunu ff 
© (Qr); Cz — akycTHueCcKand FHOKOCTH F 
Pies cuctembl; L,— akyCTH¥ecKas Macca; § 

F (Qo) = ™ (Qo) — Po- it 

Ucksowait BpeMsa M3 ypaBnenua (3) u (4), Momyyaem AudppepenuyuambHOe | 
ypaBHeHve MHTerpanNbHbLX KPHBBIX: 


dp. Q—-9(p) Fa } 
iQ FQ)—p ©,’ ) | 


* * 
Ilyctb Qo, Pp —3HAYCHHA, COOTBETCTBYIOWLHe PaBHOBeECHOMy pexKHMy 4H 
ABJIAIONIHeECA KOPHAMH CHCTeMbI ypaBHeHHit 


Qo—91(p) =9; F (Po) —p=0. 


* * * 
Ilepenecem Hayao KOOpAHHAT B OcOOy1o TOUKY Qo, p . Tlomaraa Qyg>=Q,+x, 
p=p +y, NojyduM B HOBbIX KOOPAHHaTax 


dx 4 , F’ ) pe 

GSTS baat + pt Pare alle (Ca) 
dy 1 "phocacet yy reee aelh | 
a c|*#— ty — 3 HY ge? sora Com 


" oo * * 
v 9,» -++ BSATHI Id 3HaveHHit Qo pe 


Syecb npousBogzupe F’, F", F”, ®) o”, o 
Ypapnenua |-ro npHOmmxeHuA OyyT UMeTb BHI 


dx = F’ —— A dy = x el 
Tie Te LM Coe Ce 
Torya ycaopve craTHueckol ycrouMBocTH pexkuma OyyerT 
, oo 
R = = (Qo)s (7a) 
a yCIOBHe CaMOBo3sO0yxKJeHHA 
dE(Q) ae 
— (76) 
dQe 5 


rye k = 1/9 —ranrenc yraa HakjoHa KacaTembHOH xk XapaKTePHCTHKe ceTH 
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7 padoueh tTouKke; dF (Q,)/dQ§ —Taurenc yraa HaKwJOHa KacaTebHOM K 
<apaKTe€pHCTHKe KOMMpeccopa B paOouelt TOUKe. 
IIpH61u2KeHHO MOXKHO CUHTAaTb 


eS L7 0,01, 3 0,5/o85 oS 
La = Po = +7), Gms aw ot MG? (Ope 
0 


rye 1, $1, lg, Sy— ANMHa M MvOllaqb TMonepeyHoro ceYeHHA COOTBETCTBEHHO: 
ABCaCbIBaIOWerO WH HalOpHOro TpyOONpoBofoB, Y—NoKasaTeb apMabarol.. 
| YruaoBawt uacTota w B MOMCHT BOSHUKHOBeEHHA KOvIeOaHHh onpejeserca 
WBbIPAKeHHEM « = [(k — F’(Qo)) /kCaLal *. 

3. Tlepeligem K paccmMorpeHio Bompoca 9 xapakTepe Bo3s6y2KJeHHA MOM- 
a2KHBIX KovieOannn. B 9ToM culyyae Heb3A OFpaHHYHTbCA paccMoTpeHHeM 
|ypaBHeHHM NepBoro MpwOmMxKeHHA, a HeEOOXOAHMO YUHTbIBATb HeJIMHeliHbIe- 
|CaraeMble B pa3/O%KeHHU CPyHKUHH F u oy. 
| Cornacno JIanyHosy (8,°) »xecTKHH wm MATKHA xapakTep Bo3s6y2xKJeHHA 
OMpefeAeTCA SHAKOM HEKOTOPOH Be/IM4MHbI g. B HauleM Cnyuyae 9TOT JIAnly- 
-HOBCKHM KOS@PHUHeHT OyjyeT UMeTb BUT 


cS wL2C, Vo i Ig eae Fi Fe’ 
8(1—F’9,) Vi—F’e, Lica Li 
ci eorest S| | srahere 
| & LC, | C2 if L? | (8)) 
| F’2 4 
4M pu ycmopuu, uro — ({- —;-~)>0. CormacHo JIlanyHosy, ecu g>>0Q,. 
| a aia 


TIpeqnoo%KuM BHayaie, YTO XapaKTepHCTHKa CeTH JIMHeMHa B OKpecT- 
HOCTAHX paOoueH TOUKH XapaKTepHCTHKH,; Tora o,=9, =0. Ec paoouas 


TOUKa HaxOJHTCA BOMM3H MAKCHMYMa XapaKTepHCTHKH KOMMpeccopa (puc. 2, 2),. 
m * 
To F’0, u 3Hak Koscdbunuenta g copmagaeT co 3Hakom F (Qj). Ecum 


ne 10), (9a): 
TO Bo3s0yxXeHHe MATKOe, CCIM Ke 


ie 0, (96). 

TO BO3OyxXeHHe 2%KecTKOEe. 
IIpu nepexoye Ha BOCXOJAUIMH y4aCTOK XapaKTepHCTHKH CKa3bIBaeTCA 
BauaHHe wieHa F’F”?, Tak kak F’>>0O, TO DpH yyavieHHH OT TOUKH MaKCH- 
MYMa XapaKTepHCTHKH BuIeBO, JIA TOTO YTOObI BOSOyx*eHHe ObIJIO KeCTKMM,, 


TO BOsOyxKeHHe %KecTKOe, ecuH F<_0, TO BO36yxeHHe MArKOe. 
HEOOXOJHMO YJOBJIETBOPHTb YCJIOBHIO 


m * eG 
Pa) ukeG =, . . (9B): 


Ec xapakTepucTHKa CeTH He IIpaMO/MHelina B OKpecTHOCTHx padoueri 
TOUKH, TO HEOOXOJMMO Y4NTbIBAaTh wieHbl Cc ou of. Tipu kBakpaTHuHolt 


3aBHCHMOCTH M@xKy jlaBieHvemM M pacxofoM p=aQ? OyjleM HMeTD. 
gi = — 1/4pV pa, 9 = 3/8p°V ap. 

TlouiyyeHHble pe3yJbTaTbI MOKa3bIBalOoT, YTO NOMMa%K BO3MOXKeH HM Ha 
HMCXOJAULeH BeETBH XapaKTePpHCTHKH B OKPeCTHOCTH TOUKH MaKCHMyMa, eCJIM 
yuopsetBopsetca ycuopue (8). IIpu 3ToM NoMNaxK OKAa3bIBaeTCA 2KeCTKUM,. 
T. €. BOSHHUKAIOT Cpa3y HHTCHCHBHbIe KOvIeOaHHA — HavOoviee onacuple. B sToM 
cjlyyae BOSHAKHOBeHHe M MCuesHOBeHMe ToMNaxKa OyeT MMeTb rucTepesHc~ 
HbIM XapakTep. 
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4, PaccMOTpHM BO3MOXHOCTb BoOSeicTBHA Ha Tlommax. Bpeyzem oOpaTuyk H 
CBA3b TaK, UTO MpOXojHoe ceyeHHe s BbIXOMHOrO ApocceiA OyLeT S = Sy + ap : 
Ilyetb i i 

Heycomouyul. — pp= =» (2a ) 
aac P Bg bs 4 
pabuobecua 


Torga ypapuenua (3) u (4) B Ko} 
OpAuHaTax x, Y IpHMyT BHA H | 


mpedelibt. Yuk Lax = Pia gy, (3a) 
i! (Ca + bpa)y=x—bsy. (4al 


Vy , YcnoBua ycrowunpocru Oysyifi 

, O5q a BE aes / 

(7 pipe on ae —— blo ; 

OueBuyHO, TO BHIOOpOM M0-i 
Nes 


CTOAHHOM @ MOMKHO BCerga OG6eCc 


va 


q Ss Sie ne MeyYvTb YyCTOHYMBbIN pexkHM He) 
‘ . ay TOJIbKO B MaJIOM, HO H B OOJDILIOMIL 
(cm. (°), erp. 33—37). i 

Puc. 3 5. Ykaxkem Tellepb MeTO]| HH-ff 


TerpHpoOBaHHA ypaBHeHHaA Nomna- 
2Ka HeMOCPefCTBEHHO MO XapaKTepHCTHKaM BeHTHJIATOpa HM CeTH B Npeio-@ 
noKeHuw La =const, C,a=const (Tr. e. F = F(Q))). 

B cucTemMe KOOpgqWHaT Pe— Po, Qr (PHC. 2) H300pasHM XapakTepHcTHKy 
‘KoMIpeccopa / u cetu 2. Byyem paccMaTpHBaTb pwc. 2 KaK (a30Bylo M0-4 
CKOCTb ypaBHeHua (5). Torga 


Xapakmepucmuka 
‘9TO ypaBHeHHe MOJyaHT OUeHb p cemu 
IIpocty!o TeOMeTPpHYeCKyIO HH- Yemotivub 
“TepnpeTalyio. : 
Ilyctb Ttouka M,c Koopau- IX : Heyemotuub 


iHaTaMH Q,; HU Po MpecraBssAer 
“COCTOAHHe CucTeMbI. M3MeHuM B 
.L,/C, pa3 WIMHY oTpesKa 


x Xapakmepue- 
M,A; = Qn — 9,(p), OTKMaqEI- muha Kee 
Baad ero oT ToukH M,. Ilyctb npeccopa 


9To OyfeT orpe3s0K M,As. Mpo- 
BOJA U3 TOUKH Ay Kak 43 LeH- 
Tpa payuycom A,M, 23meMeHT yemodvus 
Ayru uepes touxy M,, nony- %*ye 
‘uum TOUKH Ms, u Mz. Iponon- 
*KavA yKa3aHHoe TOcTpoeHle, a, 
NOCJI€OBaTeJIbHO CTPOHM HHTe- Puc. 4 | 
TpaJibHy!o KpHBy10 (Mo_pobuee cm. (°)). Ha puc. 3 npuBeyena cbasoBan muioc- | 
KOCTb, HOCTpoeHHaxA NO yKa3aHHOMy cnocoOy. Ha Hei umeerca neycrToiiun- | 
Bhd PoKyc, ABa YCTOMUMBLIX MpefebHBIX UMKIa HW OME HeYyCTOMUMBBI. | 
‘CileQoBaTeNbHO, B CHCTeMe HMeeTCs XKecTKMM NOMNAXK JIBYX pa3IM4YHbIX MHTeH- 
‘CHBHOCTeH. AnaslorM4noe NocTpoeHve BbIMONHeHO Ha puc. 4. 

ComocraBuleHHe TeopeTHYeCKUX pesyAbTATOB paOorhl c SKCHepHMeHTa/bHBIMM 
MOKa3aJIO OUeHb XOpollee HX COBMAaseHHe. 


Tlocrynuno 
2 II 1957 
UMTHPOBAHHASA JIATEPATYPA 

Tar, Komnpeccoppl 4 BosqyxoBku, XappKos, 1929. 2 A. 
Toaukospceknuit, Tp. WAIV, N 211 (1935). ?C. Pf 
, Braunschweig, Techn. Hochschule, 1944 (FBN 1935/1). 
lock, W. Wilcot,J.Mosus, NACA, Rep. Ne 861 (1946): 2B ALS H 
copH., 6 (1950). $B. B. Kasaxkesuy, Tp. IMAM, Ne 249 (1954). 7 A. M. Jian yd 
HOB, O6ulasa 3saqaua 06 ycrotiunpocTu ABpwxKeHuA, M., 1935. § H. H. B ay Tw 4H, Iopeqenne 
AHHAMHYECKUX CHCTeM BOSH TpaHH oOsmacTu ycToiuuBoctTu, M., 1949. 
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Joxaagn Akagemuu nayr CCCP 
1957. Tom 115, Ne 4 


PHIHPOMEX AHHKA 


r. ©. WEPHbI 


DBTEKAHHE TOHKOLO 3ATYMJIEHHOrO KOHYCA TIPH BOJIbINOM 
CBEPX3BYKOBOM CKOPOCTH 


([Ipedcmaeaeno axademuxom JI. H. Cedoeeim 7 VI 1957) 


B padore (*) Hamu Obiia ccbopMyMpoBaHa OOIlad 3ayaua 06 OOTeKaHHHM TOH- 
MX 3aTyIJICHHbIX Blepe IH Ted BPaWleHHA HIM Upoduell NOTOKOM ra3a pH Ooub- 
OM CBepX38ByKOBOM CKOpOCcTH H Nosyueno IpHOmWKeHHOe ee PellleHHe AA cary- 
ax OOTeKAHHA 3aTyIIeHHoro KuHa. Huxe JaeTca B TOM %Ke NpuOmM«KeHHOL 
HOcTaHOBKe pellenve 3aaun OO OOTeKaHHH 3aTYIWICHHOTO KOHYCa H MpoH3sBo- 
WMTCA CpaBHeHve HalifeHHOrO pelIeHHA Cc OMbITHDIMH JAHHbIMM. 

_ PaccMoTpuM cuMMeTpH4Hoe OOTeKaHHe MOTOKOM ra3a co CKopocTbio V Tou- 
koro 3aTYNJ€HHOTO KOHYCa C NOJYYrIOM pacKpbITHA @. SaMeHuM, corsacHo 


HelicTBHeM cocpeoToueH- 
do CHJIbl X — CONpoTHuB- 
MeHUA 3aTyNJIeHHA, Ipu- 
MOXKeHHOM K rasy co cTO- 
DOHbI 3aTyMJIeHHA, pas- 18 
epoM Ke wocsequero ale 
Dyem UpeneOperatp. Uc- ~je 
HOJIb3YH 3AKOH MOCKUX 9p 
evenuh (7), 3aqazy 06 ” 
DOTeKaHHH OTOKOM Cc 
DoJIbIuOH +CBepX3ByKOBOM 
PKOpocTbio 3aTyIJeHHOrO 
KOHYCa CBeJleM K CJlefyto- 
lle SKBHBaJIeHTHOH 3a-  Q 05 10 15 
jaye 06 OHOMepHOM He- (z£ tg? 
VCTAHOBHBIIUeMCA JIBY2Ke- gt 
uM ra3a c UWMJIMHApHde- 
KMMM BoJIHaMH (Koopqu- 
HaTy X BOIb MO MOTOKy 
HY2KHO IPH STOM 84MeHHTb Yepes Vt, t— spema). B HauanbHbiit MOMeHT BpeMeHH 
Ha TIpAMOM, pacTiosoKeHHOM B HeEVOABHXKHOM Lase, BbifelseTcA 9Heprua E (or- 
HeceHHad K eJMHUe JIMHbI IpAMou, Up stom E = X) uvra3 naunHaer pasqBu- 
aTbCA WMIMHApHuecKUHM NOpUlHeM, pawuyc KOTOpOrO pacTeT NpOnopuMOHAIbHO 
pemeHu cocKkopocTbio U=V tg a, Kpome Toro, B OOMeM cJTyyae YacTHIbI rasa 
puoOpetaioT HavasbHbI umnysbe J (OTHeECeHHbIM K CJI0I0 EAMHHYHOM WIMpMHbI 
yray 2x) B payuasbHOM HalpaBsenuu. pu E-~Oul--0, a tTakxe npu 
ydeTe HavaJIbHOrO JlaBJIeHHA BO3HHKalollee JBHKeHHe He ABJIAeTCA aABTO- 
OJIeJIbHbIM, MH TOUHOe pellieHHe ciopMyHpoBaHHOM saan Moxer ObITb 
MOYUeHO JIMIUb CIOXKHBIMH UACeHHBIMM MeTOJaMH (cM., HallpuMep, (°)). 
pH MpwOMWxKeHHOM peWeHHH 3ajayH MpHMeM, YTO BCA Maccara3a B BOS- 
yIeHHOH oOmacTH cocpefoToueHa Ha BOSHUKAaIOIUeH ylapHo Bone M JBU- 
WKeTCA BMecTe c Heli. Torjla, oO03HauHMB depes R payuyc WnuHApHyecKkou 
yapHoH BOJIHbI, a Yepe3 py H Py — HavasIbHble MIOTHOCTh M aBsenve rasa, 
MpecTaBHM YpaBHeHHA COXpaHeHWA MMIyJbca M SHEP AA rasa B BOsMy- 
MeHHOH OOsacTH B BHse 


q 
\ 
\ 
1 
\ 
; 
1 
\ 
\ 
4 
\ 
\ 
\ 
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Puce. 1. a — axcnepument, K = 1,2; 6 — teopua, K = co 
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t 

npoR2R? =I +2x\ (p — po) Rat, a 
0 

t 


. hee: 
npoR® A + = (R®— U2) Po = E+ cP + 22U? |pt dt. 
; 0 


Siecb p — JlaBulenve raga B BO3MYINeHHOH OOmacTH; Y — OTHOMIeHve Teng 
KoctTeli; TouKa nal R o6o3Hayaer AuddepenUMpoBanve Mo BpeMeHH. ITH TBI 
ypaBHeEHMA MO3BONAIOT IPH 3aaHHBIX gy, Po, Y, EL, J, U onpesenutTh ei 
MOCTb OT BPpeMeHH BeIMUHH p HU R U, CJleMOBATeJbHO, BOSBpalllaich K 3af\a 


q 


Puc. 2. a — akcnepument, K = 1,2; 6 — teopua, K = co 


06 oOTeKaHUH 3aTYIJIEHHOFO KOHYCa, NOSBOAIOT OpeeUTb PopMy BOSHHKarO! 
Wel yapHol BOuHbI M pacmpefesieHve WaBleHHaA oO KoHycy. 7 i 

OcraBiaad B cTopoHe cayyalt U = 0, paccmarpuBaBuiuiica aBTopoM E 
wu3ylaraeMOH MocTaHOBKe paHee (*), BBeeM JIA H3MepeHua JMHEI MacuiTa€ 
L = (E/rp,U?)'t, ad w3mMepeHua BpeMeHu —Macura6 L/U MH 0603HauHM 


P——Po=oU"p. Torya ypapHenua (1) upumyr Bug (4vepra Hay p omlyutena) 


t 
9 ih 
RR= “+ 2\ pRal, 
: (2 
RR? | RIE | lige igidinioeet s inoue smal 
2 +74 (e+) = bet y—1 yk +2\ (p+ aya) t ae 
U2 
Pee, 
omech patna 


IIpu Mavibix 3HayeHuax ¢ HavabHad 9Heprud raza B BO3MYLIeHHO! O6.a- 
CTH H paOoTa, Mpou3sBefeHHad MOpuIHeM, Mahl MO cpaBHeHHio c 9HeprHed, 
BbIJCMBLICHCS TPH BSPbIBe, HM pellleHHe cuctempl (2) nepexoqur B npHovH- 
KEHHOE PeWWeHHe 34a O CHJIbHOM B3PbIBe C MMH pH4ecKHMHA BosmHaMH (9) 


es 8 (y— 1), we —e (3 
ati | Eyeliner 8y ; 

IIpu 9ToM nepBoe u3 ypaBHenuit (2) YAOBNETBOPHTCHA pH MasbIX ¢ TOKO, 
eciH B Hem JU/E =(. Tak Kak A TOHKoro KoHyca BenuuuHa [U/E lIpomop- 
WMOHAIbHa tg « HW, CHeOBATe HO, Mama, TO pellieHHe, uMerontee TIpW Ma.ibix 2 
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acCHMMITOTHYeckHH BUY (3), MOAZO HCHONb3OBaTb WIA OUCHKU BIMAHHA 3aTyrise- 
HAA OCTPpHA KOHYCa Ha ero OOTeKaHHe ZOTOKOM C OoMbINO CBepX3BYKOBOIi ¢Ko- 
poctbw. IIpv Oombuinx sHatenuax ¢ yuki R JosKHa CTpeMUTECA K MHeHHOH, 
a dynkumn R up — K NOCTOAHHBIM, COOTBeETCTBYIONIUM OGTeEKAHHMIO 3a0cTpeH- 
HOrO KOHYca. 

Pewenve cuctempl (2), wMetolllee acumntoruueckui Bug (3), Moker ObiITb 
NlOJIyYYeHO UMCJICHHbIM MHTerpupoBanvem. PacterTbl, BbINOHeHHble JIA cyuas 
K = oo (tT. e. mpeneOperad HauaibHbIM JaBnenvem), oOHapyxXuIM culekyromMe 
MHTepecHble OCOOeHHOCTH NOBefeHua pellienua*. Koadpuiuent aBsenuaA Ha Ko- 
Hyce, paBHbI OeCKOHeYHOCTH B Mepesueli TouKe, ObICTpO yMeHblilaeTesA pH ABA- 
*KeHHH BAOb OOpasyriolleH KOHYca, IPHHHMad Ha HEKOTOPOM yuacTKe 3NaueHHA, 
CylijecTBeHHO MeHbIlIMe 3Haue- 

HMM Ha 3a0cTpeHHOM KOHyce Cc 

TEM Ke yrJIOM pacKpbITHA (cM. 

puc. 1). CoorBercTBeHHOo Myron 40 
8 Mexky yapHoli BonHOu u 
HallpaBsJIeHHeM TOTOKa HMeeT 
MMHHMyM (puc. 2). Ha puc. | 
¥ 2 TIpuBeyeHbl Tak%Ke 9KcIie- ~Y 
| pHMenTajbuble JlaHHble, Mouy- 30 
| denuble (°) pu o6reKaHHH KO- j 
Hyca ¢ TOyyrsIOM pacKpbITHA 
10° H c pa3nHUHbIM 3aTymue- 
HuemM pH M= 6,85. Kaue- 
CTBeCHHOe COBMaeHve pesyJib- 


TaTOB Teopuu (K = oo) H oMbl- co 

ta (K = 1,2) necomHeHHo. ak ee 
Tak Kak jlaByleHve Ha 3Ha- Coa. 

WUTeNbHOM YacTH NOBepXHOCTH Pieces 


SaTYMJIEHHOrO KOHYCa HUE, 

YeM Ha NOBepXHOCTH oOcTporo KOHYyCa, TO CYMMapHoe COMPOTHBeHHe 3aTyIl- 
JIGHHOrO KOHYCa MOKeT OKa3saTbCA HM*Ke COUPOTHBJIEHHA OCTporo KOHYCa. 
Ha DUC: 3 UpWBefeHbl 3HaAYeHuA KoadpuunenTa CONPOTHBJICHHA KOHYCca Cs 
BbIDHCJICHHBIe IO cbopMy Je (K = oo): 


Vax o? ee 
} Cy te d 
Ce 


i Sa et \ tat|. 
Cx tga [2 ay iY 
0 
Snecb d u J1—coorBercrBeHHO, JAHaMeTp 3aTYIWIeHHA UM IMHa KOHYCa; 
C, = ——} —xoscdbuuuent comporuBienus 3aTynienun. Comporupsenue 3a- 
TU 
0,88,/ Cx 
TYIJIeHHOrO KOHYCa HMeeT MHHMMYM MIpH —- = io 5» UpHyeM OTHOCHTeJb- 


Hoe yMeHbilleHve KooppullMeHTa COMpOTHBeHHA NO CpaBHEHHIO C OCTPbIM KO- 
HycoM jocTuraer 10%. Ha puc. 3 HaneceHbl TakKe (ITyHKTMp) 3Ha4eHUA (685 
TOJYeHHbIe WyTeM MpocToro CMO%KeHHA COMPOTHBJeHHA OCTporo kKoOHyca UM 
COMpOTUBAeHHA 3aTYIVJIeHHA. 


Tloctynuso 
4 VI 1956 


II[MTHPOBAHHASA JIUTEPATYPA 


1r. fT. Uepuei, JAH, 114, Ne 4 (1957). 71. M. BamSeauxkosas, A. HM. 
Byxumosuy4, M. Tl. Muxaiaosa, COopu. crateii Ne 4, Teoperuy. rayqpomexanuka, 
1949. *H. Goldstine, J. Neumann, Comm. Pure and Appl. Math., 8, 2 (1955). 
47. T. Yepup ii, Hss. AHCCCP, OTH, Ne 3 CEM Padilla Jae 1G: eos, Mero to- 
qoOusA M pasMepHocTH B Mexanuke, M., 1954, °M.H. Bertram, J. Aeron. Sci., 23, 9 (1956). 
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* Pacuerbi BbimomHeHbl I]. KpacHomleKoBbIM, KOTOPOMy aBTOP BbIpamKaeT HCKPeCHHIOIO 6naro- 
WapHoctTp. 
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Woxruage Akanqemuu nwayrx CCCP 
1957. Tom 115, Ni 4 


PH3BHKA 


JI. T, BAPAJI3EH, B. H. PYBILOB, IO. A. CMOPOJIHH, M. B. COJIOBbEB, 
b. B. TOJIKAUEB u 3. WH. TYJIMHOBA 


B3AUMOJEMCTBHE MIPOTOHOB KOCMHYECKHX JIY4EH 
C 9HEPrHEM OKOJIO 10° 98 C SAPAMM CBYMHIA 


(IT[pedemaeaexo axademuxom JI. B. Crobenoypinoim 5 IIT 1957) 


HccneqopanuA BsavMojelictTBull MpOTOHOB KOCMMYeCKUX sy4eli c aAspamu 
| ATOMOB CBMHIa NPOW3BOLMIMCbh Ha BEIcoTe 9000 M pu TomomM KaMepbt Buuib- 
| cCOHa, MOMelleHHOM B MarHHTHoe Mose HanpsxKenHocTbio 9200 spcrex. Cxema 
| ypaBJleHuA KaMepow IipwBefeHa Ha pyc. |. PacwmMpenue B KaMepe mpoucxo- 
AUJIO Ip Mpoxo*wfeHuu He MeHee OHO NpOHNKarolllel 3aps2xKeHHOH YacTHLbl 
yepes pAfbl cueTUMKOB C,\C,C3;C,C; Hu He MeHee JBYX 3apAXKeHHBIX YacTHIL Gepes 
TesleCKOMb! B paAgxy B. 

Jia MCKIOUeHHA B3AMMOJeMCTBHH, BbISbIBACMbIX z-Me30HAMH, paccMaTpH- 
| BaIMCb SJIEKTPOHHO-AJepHble JIMBHH, TeHepHPOBaHHble B IlwacCTHHKe CBHHUAa 
| OJMMHOUHOM 3apsA*KeHHON YacTulleH. Bylo oToOpano 38 Takux cmyuaeB. Ha puc. 2 
IIpHBeleHbl XapakTepuHble dororpadun sanBuel. Ilo dotorpaduam mpousBoyn- 
| JHCb IIPOMepbl IIpocTpaHcTBeHHOrO pacnoORKeHHA CeOB WacTHU, H3MepeHHA 
| WMILYJIbCOB 3apsDKEHHbIX YacTHH, a TakKe OWUCHKa HX MOHMBYt1OLNel cnocob- 
HocTH. MakcvMaJIbHO H3MepHMbIM uMIysbc coctaBsad 3 Bsp/e ja cileqoB co 
| cpequet HHOM oKos0 6 cm. TouHocTb B OMpeesIeHHu HalipaBsIeHHaA JBM KeHHA 
yaCTHUbl cocTaBlasa oKoNO 2°. Monnsyroulad CMOCO6HOCTb YacTHL ONpesemAack 
BU3YaJIbHO. 

B ra6n. 1 noKka3aHo paciipeslemenve JIMB- 


ts 3 Taouuna 4 
| He lo 4uCuly YacTHIL 1B sMBHe. B nNepBor 
_cTpoke TaOJIMIbI IpHBeyleHa CyMMa dHCJIa 3a- n 123456789 
PXXKCHHBIX 7-Me30HOB, TeHepHpoBaHHbIX B Uxcso suBrei 27958141 4 


JHBHAX, HM MPOTOHOB, MOHU3yrToOlad ciocod- 
HOCTb KOTOPbIX He OTMW4AeTCA B KaMepe OT MMHHMAJIbHOM (HMIyJIbc IpoToHa 
6omee 600 MapB/c). 

Masioe 4vcIOo 3aperHcTpHpOBaHHbIX JIMBHel Cc HeOOJIDIUHM 4HCJIOM 4acTHL, 
OOBACHAeTCH BbIGOPOM, HaaraeMbIM CXeMOH yipaBJieHHA KaMepol. Cpequee 
yHcIO UacTHU, Ha B3avMoJelicrBue, n cocraBaseT 3,9-+-0,3. 

DKCHeEPUMeHTAaAIbHble JaHHble MWOSBOAIOT MOJIYYHTb HeKOTOPble cBeeHHA 
00 OCHOBHBIX KOMIOHeHTAX IJIEKTPOHHO-AJepHbIX JIMBHeH: 

QAeKTPOHbI MOrsM ObITb BbIeseHbl OT ME3OHOB HM Ooslee THKeIbIX YaCcTHL 
calemyromum o6pasom. B o6s1acTH uMnysbeoB, Menbuimx 100 Mop/c, oun o6sna- 
JaroT MUHUMasIbHOM MOHH3yrollel cnoco6HocTbio. UacTHubl ¢ HMIMYJIbCOM, OovIb- 
mum 100 Map/c, OTHOCHAMCb K 9JIEKTPOHHOM KOMMOHeHTe B TOM CJlydae, eCJIH 
OHM BbIJeTaIM W3 WaCTHHKH B Be IIEKTPOHHO-IO3HTPOHHbIX Map HIM COmpo- 
BOKasIMCb KaCKAaJ[HbIM IYUYKOM 9JIEKTPOHOB. 

Ha puc. 3 a lpmBeyenbl JanHble 00 9HepreTHYecKOM paciipefeJeHuH deK- 
TPoHoB. Ecuv OMMcbIBaTb STOT CIeKTp CTeMeHHbIM 3akoHoM Buga dN/dE~E™, 
TO MOKA3aTeJIb CTEMeCHH Y OKa3bIBaeTCA NepeMeHHbIM. Ero BeMYMHa H3MeHHeTCH 
of 3HaueHua 1 B OOACTH MaJIbIX DHeprHuit Jo 3HavenuaA 2,5 B OOacTH 9HeprHi 
okoo 1 Bos. 

B o6macTH uMiybcoB, Menbimux 600 Msp/c, MesoubI MOrJM ObiTb OTJeJIeHbI 
OT MpOTOHOB M Gosee THXKeNHIX VACTHIL MO BeHINHe MMMYIbCa HM MOHMSYyrollel 
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cnoco6uocru. B sToli oOacTH ONpeseNAJIOCb OTHOWeHve YMCA Me3OHOB C TO- iif 
JIOXKUTEJIbHBIM 3apsAJIOM, K UHCIY OTPUIaTeJIbHO 3apAXKeHHbIX MESOHOB, KOTOPOe 
oKagaiocb paBHbim 1,2+0,4. B oOmacTH MMIyJIbcoB, 6ompuux 600 Mses/e, 
BCe OTPHMATebHO 3apAXKeHHble YaCTHUbI, 34 HCKJIOYCHMEM SJIeKTPOHOB, CUM- 
TaUCb x--Me30HAMH, a UNCsI0 n*-MesOHOB IIpHHUMasocb paBHbIM Nz+= 1,2-Nq-. 
Ha puc. 3 6 mpescTaBJleHO 9HepreTHYeCKoe paciipeeJIeHHe MESOHOB. Cr JIow- 
Had KPHBad MpeycraBdiser pacripeyesenue T-Me30HOB, TeCHEPHPOBaHHBIX B- 
(poTOSMYJIbCHH, SKCIOHUPOBaHHOK B aTMoc(pepe (*). CrieKTpbl HOPMHPOBaHb! MO 
TloJHOMY uucuTy YacTuu. B npeseax NorpemHoctert 06a pacnpesedeHuA CoBlaa- 
oT. Ecuiu OMvCbIBaTb MOJyYeHHOe pactipefesieHve CTeMeHHbIM 3aKOHOM, TO B 
o6nacTu sHepruu oT 200 Wo 2000 Map. skcnepHMeHTaJIbHbIM aHHbIM HavJlyaiudM 
o6pasoM yAoBuleTBopseT 3HaueHHe Y = 1,6. Cpequee YHCJIO 3aps2KeHHBIX MC3OHOB 

c sHepruei <( 2 BoB cocTaBuserT 2,8 + 0,3 Ha B3aMMoOjleHCTBHe. 
Ha puc. 3 6 NoKa3aHo SHepreTH4ecKoe pactipejesieHve MpOTOHOB H Oouee ; 
TAKEIbIX UACTHU, KOTOPble B JabHelitiem OyfeM HasbIBaTb d-YacTHWaMH. Ansa 
CpaBHeHH CIVIOWHOH KpHBOH mpej- 


Se ae Cco0o_ cTaBsleHO pactipejlesieHve NpPOTOHOB, Jel- 
TOHOB HM TPHTOHOB MO aHHbIM oro- 

ae? 9MYJIbCHH (*) (HOpMHpOBaHO MO NOJIHOMY | 
ycsly YacTuu). PacnpesleneHuaA He OT- 
VV: 265 acm? JHUAaIOTCA B ipefeswax SKciiepMMeHTaJIb- 
bs HBIX OWIMO0K. B oOmacTH 2SHeprHi OT 

3| Pb 75 ecm? 900 go 1300 Msp momy4eHHoe paciipe- | 
s JlesleHve MOXKHO OMMCAaTb CTeMeCHHbIM 3a- 
6 = KOHOM C MoKasaTeJieM CTeleHH _Y = 1,0. 

7 Seogn,«Ss cio yacTu, B sTol oOacTu aueprun 
a 900000  COCTaBAAeT 2 +-0,2 Ha B3aMMoOJeHcTBHe. 
YIM? > 100-008? WW, OcTaHOBuMca Ha pactipejienenvu 

SHeEprHl MexK]ly pa3sJIM4HbIMM KOMIOHEH- 
& feoeee) 


TaMH JIMBHeH. 

GapsKeHHbIe MeSOHbI Cc 9HeprHelt 
<_2 bB9B yHocaAT 3HeprHt1o, paBHYyt!o 
B cpeqHem 1150+ 130 Msp ua 
B3avMojelicrBue. [IpefcrapeHHblii Ha puc. 3 6 CMeKTp =-Me30HOB MO2KHO 9K- 
CTpaloMpoBaTb B OONacTh 9Hepruli >> 2 Bes nocTremeHHoMy 3aKOHYy ¢ oKa- 
3aTesieM CTeneHH y = 2,5. ITO sHaveHve CoBNaaerT C BeJIMYMHOH Y B SHepreTHue- 
CKOM CII€KTpe =-Me30HOB, reHepHpyeMbIX B (doTommacTHHKax (1), a TakxKe co 
CI€KTpOM reHepallMH x-MesOHOB B aTMocdepe (°, *). CormacnHo 9KcTpanouAlun, 
YHCJIO ME3OHOB C 3HeprveH >> 2 Bos, coctrapaser 0,14 Ha B3anMmojfelicrBue, a 
HecoMasi MMH SHeprud OKOIO 800 Mos. Takum o6pasom, Bce 3apAxKeHHbIe Me3o- 
Hbl HECyT 9HeprHio B cpeyHeM 2 59B Ha B3aMMOselicTBHe. 

QHeprHio x°-Me3OHOB MOXKHO OMpefeJUTb 10 9HEprH 3eKTPOHHO-:bOTOHHDIX 
JaBHH, TeHepHPOBaHHbIX (POTOHAMH, BOSHUKAIOWMMH OT pacraya 7x°-Me3OHOB. 
QuepruA SeKTPOHOB, pachipejlesieHve KOTOPHIX NpHBeseHO Ha puc. 3 a, paBHa 
270 + 70 Msp. 

Poronbl, oOpasyioulvech B pesybTaTe pactiaya x°-MesonoB, NpoxosaT 
B CBHHIOBOM IacTHHKe NyTb, PaBHbIli B cpeqHeM 2 paMallMOHHbIM eqNHuIaM. 
Jlns unreppasa sueprult doronos or 50 fo 1000 Mss stor npo6er 61130K 
K TpoOery, Ha KOTOPOM OCyIecTBAAeTCH MaKCHMabHOe pasBUTHe saBHUHbl. 
B o6sacTu MavIbIxX SHepruli eKTPOHOB HaGmoaemblil SHepreTu4ecKnit clekTp 
9JI@KTPOHOB OM30K K CIIeKTpy B MaKCHMyMe JlaBHHbI OT PoTOHOB ¢ Heprvel 
330 Msp, paccunTanHomy B paOote (°). B o6macru 6onpumx SHeprull, cormacHo 
pacuetam (*, °), NoKasaTeb CTeleHH CieKTpa 3eKTPOHOB coBMalaer ¢ WoKa3a- 
TeJleM SHepreTntecKoro CHekTpa =°-MesoHoB. HaG6sroaembili cheKTp 3/leKTPOHOR 
YAOBeETBOPAeT STOMY YCJIOBMIO. 

QIKCTpanoMpyA CHeKTP BIeKTPOHOB B O6macTH GomDIIX SHeEprHl lo 3a- 
Kony @N/dE~E™*°, nonyuuM, aro 9ieKTpOHEI c SHeprueH ~> 2 Bap ue- 
CYT SHepruio oKosIo 160 Map wa B3anMojelicrBue. Ha caumKax o6Hapy2KeH OAH 
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«puc. 1. Cxema onpita 


JIEKTPOH C SHeprue > 2 Bos, ufyuiuii B nape c nosurponomc aueprueii 1,4 Bas. 

Takum oOpasom, CyMMapHasd 2Heprua 9eKTpoHOB cocTaBuT 430 Mop na 
3aHMOseHcTBHe. 

B PaBHOBeCHOM CIlekTpe OTHOUWeHHe SHEprHu, HeCOMOH (poTOHamu, K SHep- 
MM, H€COMOH 9JleKTpOHaMH, cocTaBuT 1,3. Dueprusa x°-mesoHoB. paBHasd cyMMap- 
OM SHEPrHU SNEKTPOHHO-PoOTOHHON MaBUHbI, COCTABMIAeT, TAKUM O6pa3oM, OKOMIO 
1 Bop Ha JIMBeHb. OTHOIIeHHe SHeEpruu, HecoMolt x°-Me30HaMH, K S9HeprHy, yHO- 

. al 
CHMOHM ™”-Me30HaMH, OKa3bIBAeTCA PaBHbIM 1/5. CyMMapHad SHeprua, yHOCUMas 


Kak 3apA2KeHHbIMH, Tak HeHTp aJIbHbIMU T™-Me€30HAMH, COCTaBIAeT OKOIO 3 B92B 
Ha B3aWMOJICHCTBHe. 
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axeRneUA F M3 
Puc. 3. Ouepreruyeckoe paciipezemenne yacTHul, HCIYCKAe€MBIX TIpH ANEP HBIX B3aHMOeCHCTBHAX 
B CBHHIe: @ — 31eKTPpOHOB, 6 — m~-me30HOB, 6 — 9-4acTHLL 


Saps2KeHuble 6-dacTHUbl c 9Heprvel B MHTepBauie oT 90 Jo 13800 Mas yuocaT 
suepruio 700 + 120 Msp ua B3auMojetcTBue. B oOnacTu sHeprul > 1300 Mas 
TipuBeyleHHoe Ha pucyHkKe 3 6 paciipefesienve S-uacTHIL MOXKHO 9KcTpanosH- 
posaTb mo sakony dN/dE~E?. Taxast skcTpaliouialua COOTBeTCTBYeT JaHHbIM 
qdotosmysmpenn (7). Uncno $-uacTtul, B sTOH OOacTH 9HepruN coctaBuT 0,13 Ha 
B3aMMOjlelHcTBHe, 4 HeECOMad WMH SHepruA — oKOJIO 300 Mos. IIpu yuerte 
d-uacTHl, c 9Heprvel B UHTepBasie 25 — 90 Mop, unCJIO KOTOPHIX ObIIO SKcTpario- 
JIMpOBaHO NO IpHBeJeHHbIM Ha pc. 3 6 JaHHbIM, SHEPrHA, YHOCHMas 3aps2%KeH- 
HpiMu $-uacTuuamMu, cocTaBuT 1,1 Bos. 

SuHepruio HelTpadbubIX 6-GacTHL, MOXKHO yUecThb, NpeANOMORKUB, YTO OTHOLe- 
HMe UNCsIa HEHTPOHOB K UHCJY MpOTOHOB paBHo |1,5— oTHOIeHHIo YHcIa HeliTpo- 
HOB K UHCJY NpOTOHOB B Ape cBuHa. IlonHad sHeprua 5-dacTHL, Ip 9TOM BO3- 
pactaer Yo 2,4 Bb9B Ha JIMBeHb. 

OnwvcbIBaeMble OIIbITHI He Ja1oT CBeJeHHH oO YacTHUAaX c 9Hepruelt << 25 Mop, 
OOpasyOMluX TaK Ha3sbIBaeMbie «YepHbley culefbl. I]pH BsavMofelicTBuH MpoTo- 
HOB c 9Heprvel oKon0 10 Bas c aQpoM SMyJIbCHM YHOCHMad STHMHM YaCTHIaMu 
3Heprua coctaBseT 280 Mos. Jina aqpa cBMHIa 3Ta SHEPrHA MOKeT BospactTu 
B OTHOWICHHH JIMHeMHbIX pa3sMepoB AJlep HW cocTaBuTb oKos0 400 Mos. 

B paccMaTpHBaeMbIX B8aHMOeHCTBUAX W3JIyYalOTCA YaCTHUbI BbICOKOM SHEp- 
THM, KOTOpble elle He OblImH yuTeHbI. Cpefquee 4CIO YacTHIl C HMMMyJIbCOM 
> 2 Bes/c, cocrapaset 0,81 + 0,14 na B3auMojelicTBre. Cormacuo cyeaHHbiM 
SKCTpanosAUMAM, YHCO T~-Me3OHOB HM 8-HYKJOHOB B STON OOACTH WMITYbCOB 
papuo 0,27. 

Vis6nirokK YacTHIL BbICOKOM 9HEPprHu He MOXeT ObITb MPHMNNCaH 3apA%*KeHHbIM 
®-Me30H@M, TaK KaK SHEPrHA IICKTPOHNO-POTOHHOM KOMIOHeHTHI, OOpasyto- 
melicA OT pactiafla COOTBeTCTBYICIIMX %°-Me3OHOB, B 9TOM CJIy4ae HMevIa Obl Be- 
suunnHy oKol0 2 BB Ha BsavMojelicrBue. Ha onbire Morsio ObITh oOHapyxKeHO 
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BO3pacTaHe 9HEPru 9IeKTPOHHO-OTOHHOM KOMMOHEHTHI, MpeBbiiaioulee 20% | 
yKa3aHHOH BeJIMUMHBI. 

Tlostomy u36bITOK YacTHI BLICOKOH 9Hepruu, paBHbIi 0,5 YacTHUbl Ha B3aH- fh 
MojlelicTBHe, HeoOXOJMMo UpHMMHcaTb MporoHaM. Caefyer oTMeTHTD, 4TO B 16 U3 | 
38 3apericTpupOBaHHbIX JMBHeH HaOOaeTCA CMMHCTBEHHaA YaCTHIa C MMITYJIb- | 
com >>2 Bap. PasymMHo MpefiosaraTb, YTO IpHMepHO B TaKOM Ke KOMMYECTBE, fF 
KaK M IIpOTOHbI, MCIYCKaloTCA HelHTpOHbl BbICOKHX SHeprHul. iy 

MuuuMasbuad BemMuMHa CyYMMapHOli 9Heprun YacTUL, Mocwe B3aMMOJelCTBUA 
cocTaBAeT Tp 9TOM oKoJIO 8 Bas. 

Eciu MpWHATb, YTO MCIycKaeMble HYKJIOHbI BbICOKOM SHeprHu MMeloT CTe- 
MIeHHOW CHeKTp C MoKa3aTesieM y = 2,5, COBMaaloulM CO CHeKTPOM MalawulAx 
IIpOTOHOB, TO CpeAHAA 9HepruA TaKMX HYKJIOHOB BbICOKOM SHeEprvu COCTaBUT 
“=> Ey =4 B9B; DpH 9TOM cpeqHAA SHepruaA B3aMMOJeHCTBHA COCTAaBUT 
LiPSbex. 

Merofbl OlleHKH cpefHel SHeEpruv TO BeMMUMHE MOTOKA AMBHeOOpasyIOuAXx Ff 
yacTHL, cocraBlatolero 0,046 uacruib cm? MuH + crep +4, No cpeqHew MHOKe- 
CTBeEHHOCTH HW YrJIOBOMYy pactipejeseHHio JIMBHEBbIX WaCTHW, UpMBOAAT K 3Haue- | 
HUIO SHepruu MepBuynHIxX vactun 10 — 13 Bos. 

Takum o6pa30M, TpoToH c S9HeprveH oKoIO 10 BbsB pH B3aMMoOJeHcTBUM 
C AJ[pOM CBHHILa B cpeHeM TepseT oT ?/, Ro 1/2 cBoeH SHeprvv. Saps*KeHHbIe 
WM HeHTpaJIbHble T-Me30HbI YHOCAT OKOO 1/, 9HePrHH Majatomlero mpotoua. IIpu- | 
MepHo Takylo %e 9Heprvio HecyT S-YacTHUBI. 


MockosckHit rocyapCTBeHHBIi yHHBepCuTeT Tloctynuso 
um. M. B. JIomonocoga, 21 XII 1956 
@Musnuecku uuHcTUTyT uM. IT. H. Jle6emena 
Akalemun Hayk CCCP 


UMTHPOBAHHAS JIMTEPATYPA 


1 @usuka KocMHMgecKHX Jyyet mom pex. Jk. Buasecoua, WJ, 1954, ra. 1. 
2 M.Sands, Phys. Rev., 77, 180 (1950). ?I°.M. Tapu6au, H.W. Toangaman, 
HST, 26, 207 (1954), * A. GCarlson, I: EXfooper, (Do ,.— Kage ene 
Mag., 41, 701 (1950). °H.1. Hpaunenxko, [ncceprauua, MIY, 1956. 
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Jloknagn Akanemun wayx CCCP 
1957. Tom 115, Ne 4 


@H3HKA 


Usgen-Koppecnongent AH CCCP E. ®. FPOCC uw A. A. WIYJITHH 


B3AMMOJEMCTBHE BHYTPHMOJIEKYJAPHbIX WH PEWIETOUHbIX 
KOJIEBAHHM KPHCTAJIJIOB MO JAHHbIM HH®PAKPACHDIX 
CHEKTPOB 


Usyyenve BonpocoB BosOyxeHHA KoeOaHHit HW Mepepactipesenenua auep- 
THM B KpHCTaJIMMYeCKUX pellleTKaX, MHTepec K KOTOPbIM 3HAUHTebHO BO3pOCc 
3a MlocieqHHe JecATb JeT, CBASAHO B NepBY!O OYepesb CO CHeKTpocKOMMYeCKUM 
/MeTofoM uccuefqoBaHuaA. A. C. J\appijoppm (**) 65li0 BbIMOJHeEHO HeCKObKO 
BeCbMa HHTeEPeCHbIX paOoT, KaCalOU[MXcA TeOpHH NorolwjeHua cBeTa MoJIeKy- 
QApHbIMA KpHcTasuamu. P. Xondopy (*,*°), T. Xopuur (4—-1’) u ux corpyaz- 

% 


00 


700 600 500 = 000 100 1200 = 1300 ~—* #400 1500 cm~* 


Puc. 1. Undpakpacubii cnekTp mMponycKaHHdA MOHOKPHCTammMyecKorO O6pa3sia 
Ba (NOs)2 


HHKH UpoBeiH pA ucceOBaHHit, MOCBALLCHHbIX H3yYeHHIO KOJeOAaTeJIbHbIX 
CHeKTpOB MOJIeKyJl WM CJIOMKHIX MOHOB B KpHcTasiax. OHako B HacTOALee 
BpeMA ellle HET KONH4UeCTBEHHOM TeOpHu BIIMAHUA KpHCTasIM4GeCKOrO NOMA HW TeM- 
Hlepatypbl Ha WHpuHY, MoMo*wKeHve WH MHTEHCHBHOCTH Nlo/Oc B CieKTpax Moro- 
WJCHHA KPHCTAaIJOB. 

Kak W3BeCTHO,B KPHCTaJIM4eCKOH pellleTKe MOJIeKyJIbI HMer1oT PUKCHPOBaHHoe 
PaBHOBecHoe MoMO*Kenve HU opventayuiw. KomeOaHua wacTul, OKOJIO CBOMX paB- 
HOBECHBIX MOJIOXKEHUM HM OPHEHTAallHi, T. e. KOMeOAHMA peleTKH, UMeloT 9HeEprHio 
B10 — 100 pa3 MeHbIlly1o SHeEpruu BHYTPeHHUX KONeOaHHi M BCJeACTBMe 9TOTO 
MoryT ObITh BO3OyXeHbI y2xKe IPH cpaBHHTeJIbHO HH3KUX TeMMepaTypax. 

Cormacuo Teoperw4eckuM pesctapienusM (*, *), BosOyxXeHHe pellleTOUHbIX 
KoNeOaHHl JO2KHO OOYCIOBHTb YBeMYeHMe BeEPOATHOCTH NepeXooB, IPH Ko- 
TOPHIX IIpOHCXOAUT BO36y%KeHve CBETOM BHYTPeCHHUX KoMeOaHH OHOBpeMeHHO 
C pellleTOUHbIMH KoeOanHaAMH. Kpome Toro, ¢ poOcTOM TeMMepaTypbl yBesH4H- 
BaeTCA BEPOATHOCTh BO3OYKACHHA CBETOM MOJIEKYJI C y2Ke BOSOY2KeCHHbIX YPoB- 
Heli pellerkH. O6a yKa3aHHbIX Mpolecca AOJKHbI OOHapyKUBaThCA B CHEKTPax 
MOPIOWeHHA MOJIeKYAAPHBIX KPHCTAJJIOB B BUJe CILYTHHKOB OKOJIO Mosoc BHYT- 
PUMOUeKYIApHOrO BosOyxKeHHu 

Jlo HacTosimero BpeMeHM STOT BOMpoOc 3aTparuBaJicA JIMIMb MOMYTHO C UccJe- 
NOBAaHHAMM BHYTPHMOJeKyJAPHbIX KoeOaHui B KpucTamiax, MH He Oblwio NpH- 
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JIO2KEHO yCnuuHu WIA NOTYIeHnA Ooslee OTUCTJINBHIX pesyJbTaTOB: B JMTepaType 
ONHCaHbl eCTHHHUIHbIe Cyuaw, Kora COBOKYNHOCTb CBOHCTB HeEKOTOPbIX NOJIOC 


NOTJOWeHHA B CIeKTpax KPUCTAMIOB NOSBOJAECT MHTepNpeTHpOBaTb HX BbILLEe- - 


yKa3aHHbIM oOpasom. 


SS 


Nponyckanue 


700 600 00 1000 1100 1200 1300 1400 1500 cmt 


Puc. 2. Unpakpacublii cnekTp mponycKaHuaA MOHOKpHcTamMueckoro O6pasna Pb(NOs)2 


Tlockombky BoMpoc 0 B3aHMOJelcTBHH POHOHOB C BHYTPHMOJIeKYJIApHbIMU 


KONeOAHHAMH MpefcTaBsAeT OobIOH MHTepec, HaMH ObINM MpoOBeeHb! HCCJe- 
OBaHuA MHpakpacHbIX CIEKTPOB | 
MOrJOWeHHA MOHOKpHcTaMyec- 


A Avorn tamed: 


UacTo Thl NOIOC NOTIOMeHHA B CHEKTPe 


GORA Netan nae EA (NOG ms ceee) KHX oOOpa3sloB HMTpaTa OapHa 


Ba(NOs)2 4 HuTpaTa cCBHHWa 


ree ree eC caietes e Pb(NOs)2. STH uccuIeqoBaHHsA HMe- 
Med a ; JIH WeJIbIO BLIACHHTb BOTIPOc O Ha- * 
30 732} 5 JHUHH HW OCOOeHHOCTAX TAKHX «CO- 
= 748 Jn 010 CTABHbIX» TlepeXOJOB, HHTeEHCHBHO- 
oo is va + 34 \, 36 CTH KOTOPBIX OJDKHbI SaMeTHO 3a- 
~ 797 700. uyghtueTe o BHCeTb OT TeMIepaTypbl, a pac- ’ 
~ 824 818 Ys CTOAHHA HX OT WeHTpOB Moo 
— 841 va + 109 BHYTPHHOHHOTO BOsOyxKeHHA — 
= or oer re v2 + 389 6bITb NOpAKa BeMUIMH YacTOT KO- 
896 889 ve 58: sated JeOanul peweTKH. BeposTHocTb 
ee OUI ee TaKHX TepexoJoB JouKHAa TakxKe 
935 928 v,—119;v,+4110  3aBNceTb OT BUJa BHYTPHHOHHOrO 
fel an v; — 109 remap BO3OyYKJeHHA H THMAa KoNeOaHuM 
975 983 v¥,— 64; y, + 160 pemeTKH, a IIMpwHa COOTBeT- 
1043 LOL SEN OE CTBYIOWMX Mooc — onpejlesATbeA 
7 ~1028 =v — 19 CYMMOH paclipeyeleHHi MyOTHO- 
4047 ee 2 rey CTH YacTOT O6e€HX 30H Mu BeTBeH 
1085 1085  v,+38 BOSOYXKJCHHBIX COCTOAHUH. 
~1111 ~4112 vy, + 65 B splOpanHbixX KkpucTasmax 
a 1849 iio Se1102 POJIb CTPYKTYPHBIX CMHHUM, HMero- 
ut 38 PLG2H un iVesige WMX BHYTpeHHue KoJleOaTebHbIe 
iat ~1192 y, +445 
ah 1202 yy 4. 455 CTeNeHH CBOOOJbI, MrpaloT cOxXK- 
1258 Hbie HOHb! NO,. STv HoHbI Mpel- 


1190—1550 1300—1550 vg, 2vg cTaBisi0oT coOol nmocKue paBHO- 


CTOPOHHHeE TpeyFOJIbHHKH, B Bep- 
WMHaX KOTOPBIX pacHOJOKeHbI ATOMbI KHUCMOpOa, a B WeHTpe — aToM agora. Ta- 
Kas CHCTe€Ma MMeeT IWeCTb HOPMAJIbHbIX KOeOaHHH c UacToTamu B O6macTu 700— 
1500 cm. OOpasen HuTpata cBUHIa NpescTaBaan co6oli nmacTHHKy pasMepoM 
0,30 1020 mm, a oOpasel, nuTpata Gapua —macTHHKy pasmepom 0,56 X 
x10x20 mm. Tlonyuennbie creKTpbl mpefcrapmenbl wa puc. 1 u 2, rye BepX- 
HAS KPUBaA COOTBeTCTByeT TeMMepaType oOpasiia —160°, a HuxKHAA —TeM- 
nepatype 20°. IIpogenannpilt ananu3 npapus or6opa Ama ucceOBaHHbIX KpH- 
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TaJOB, UpMHaiexkalllMx K MpocTpancTBeHHO rpynne Th, ¢ MOMOLIbIO TeopuH 
{pylll MpHBOAMT K BbIBOLY, YTO B NOPMOULeHHH OKI ObITb AKTHBHbI BCe 
)PCHOBHble BHYTpeHHve KoeOaHuA HOHOB NO,, uro u naOsofaercaA B jfelicTBH- 
| OjHako KpoMe STHX TlepexofoB B cMekTpax OOHapy2KuBaetca Jo- 
IOMHUTEIbHO OobwWOe HCO 60- 

ee culaOblx ooc nmorsonlenus, Ta6auna 2 
peBocxofAllee UMerolllvecaA B JIM- Uactornl moloc MorsomeHua B clekTpe 
feparype Jlanuble (19,18), Kyouom MOHOKpHCcTasa Pb (NOs). (B em) 

UX pacliMdpoBke MoryT culy- Oe aly Bi Re Pact porna 
DKUTb ACHO BbIpaxKeHHble MaKCH- fe OO eee yz 

MYyMBI IOrloWleHHA, pacnoox*Keu- relay 


798 764 Vo — 49 
Ble CHMMETPHYHO OTHOCHTeIbHO ~T1T4 va + 50 


i 


iuKa Norsoulenua vy (B oOsacTH ioe 779 vo — 34 
050 cm!) B KpacHyro Mu duoue- 788 787 v4 + 63 
TOByio cTopoHnl. []pu nonwxeHuu oe a Ve 
i ~835 ~839 yoo 29 
eMIlepaTypbl OOpasilo0B Jo —160 a: 857 Vo AT 
WHTCHCHBHOCTb «KpaCHBbIX» CIlyT- ~876 PEO) v5 TO 
HMKOB 3aMeTHO CHMKaeTcs. . Vuu- 891 Sn eee + 84 
a cy sae 
BIBAN BEMHUYMHY paccTOAHUA 3TUX 920 926 1 
IMouIoc OT OCHOBHOrO Nepexofa vy ae 944 


M UX TeMMepaTypHy!O 3aBHcH- = 965 Vans 
MOCTb, MOJOOHbIe CHYTHUKH MOXKHO 979 980 ¥, — 70 


OOHAP YXKUTb TAKKE Y MOVIOC Vo Hi Vy. a ie es, 
TlockombKy BO3MOXHOCTh OObAC- 28 1050 F 

HeHAA  STUX JONOHHTebHBIX 1079 1079 vy +29 
/MaKCUMYMOB MOrJOMeHusA Ha OCHO- = 1097 Vi 287 
iBe UMCTO BHYTPHYOHHbIX KouIe6a- ee Lr, vi + 84 


ITEJIbHbIX TlepeXOJOB COBepLIeHHO oe ~1184 v, + 134 
[MCKIIOUaeTCA, OTMeYeHHble Bbillle 1185—1540 41250—1500 vz, 2v,g 
‘XapakTepHble ocoOeHHOCTH UX 
MO3BOJIAIOT CUHTATb, TO 3TH CNYTHHKH ABJIAIOTCA CJIeCTBHeEM COCTABHbIX 
‘MepexoOB, Np KOTOPhIX OAHOBpeMeHHO MeHAIOTCH KBaHTOBbIe YHCJIa BHYTPH- 
MOHHDIX MW pelUeTOUHbIX YPOB- 
Ta6auna 3 Hel. Mnaye rospops, B culydae 
PaccToAHHA Me2xK JY WeEHTPOM MOJIOCbl OCHOBHOTO BHYTPH- OEE eee ORO EUR ee 
HOHHOTO BOSOy2KJeHHA HW NoOsOcaMH norsomeHua, HHTep- TVIOMIEHHH KBaHTa CBeTa 
MpeTHPYeMbIMH Kak COCTABHbIe C pelleTKoU ANIA pa3Jin4d- MpOWuCxXOAUT porkjlenHve SKCH- 
HbIX BHYTPeHHUX KOsIeOaHHit B crlexTpe Ba(NO3)2(B CM) pong IpH OJHOBpeMeHHOM 
#155) ~(460) (155) poxklenun (HH HCuesHOBe- 
143 143 145 HHH) PoHOHA. Bowlee BHHMa- 
(109) ~ (140) he B duonerosyio crTopony TeJIbHoe M3yyeHHe cHekTpa 
7. oe Ba(NOs)2 toka3bIBaeT, TO 


ian aS OTHOCHTeJIbHO HOJIOCbI KOuIe- 
OaHus v; CHMMeTpHUHO pac- 

V4 Vo v4 Or ocHoBHoro KONeOaHHA | NOJOMKeHbI CMYTHHKH, ya- 
36 34 jlennble Ha 109, 119, 145 u 

AIO) Ss 158 cm! B kKpacHy1o H Ha 

: 7%; 149 B kKpacuy!o cropony 102, 115, 145 nw 155 cw! B 
145 (bHOsIeTOBYIO CTOPOHbI OT 

198 OCHOBHOLi uactorte! 1047 cm. 


Hexoropple M3 STHX YacTOT 


Ilpumeuaune. 3yecb u B Ta6n. 4 unca, 3aKm0- BeCbMa OIM3KH lo BeIMUMHe 
UeCHHBIE B CKOOKH, OTHOCATCA K MepexofaM, OTHOCHTe/Ib- YacTOTaM pellieTKH KpucTaJ- 
HO CYLIECTBOBAHUA KOTOPLIX HeNb3A CleMaTb onpefeteH- ya wyTpaTa GOapHa, H3BeC- 
HbIX BbIBOJOB. OTTOUHEM OTMEYEHbI BOSMOXKHbIE TMepexo- : 
bl, Nonafatomue 3a npesebl U3y4aBUeroca crieKTpa. THBIM HS CHEKTPOB eo 

HalMOHHoro paccesHusa (2%). 


EcrecTBeHHO O2KHJlaTb, ITO XapakTep B3aHMOfeliCTBUA BHYTPUMMOJIeKYJAp- 
HbIX KOJIeOaHHli C KOMeOAHHAMH PellleTKH 3aBHCHT OT OcOOeHHOCTeH BHYTPHMo- 
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jleKyIApHOrO BOs6yXeHHA. ITH pasIMINA NOJMKHI CKAsaTbCH UMEHHO Ha pac- ff 
CMaTPpHBaeMBIX COCTABHBIX MosOcaX MOrMOWeHHA, OOYCNOBAMBAA UX Pas/M4HBle f 
IIMKOBbIe MHTCHCHBHOCTH, pactipejlesieHHe HHTeHCMBHOCTH HM pa3JIMdHOe AHCI | 


CHYTHHKOB OKOJIO pasJIMGHbIx OC HOBHBIX KoNeOaTebHbIX MOJIOC. Bpicka3aHHble 
cooOpaxkeHuw IlOJIHOCTBIO 


TaOauna4  yoyrBep»KfaoTcH 9KcrepH- ff 
PaccTOAHHA Me?KAY WeHTPOM MOJIOCbI OCHOBHOTO BHYTDPH- MeCHTaJIbHbIMU pesyJIbTa- ‘i 


HOHHOTO BOSOYXCHHA H MOJIOCAMH MOPIOWeHHA, HHTEP- pany, 


IIpeTHPyeMbIMH KAK COCTABHBIe C pemleTKoM MIA pasnn4- 4 apuas ae 
HbIX BHYTpeHHUX KOseOaHuii B cnekTpe Pb (NOs)2 (B cm?) HanOonee €po 
Halll B3riAy, MHTepliperalua 


~ (82) ae a HaOJMOJeHHbIX MepeXoJOB 
63  ~(70) ~ (70) ) B uonetosyto cTropoxy jlawa B TpeTbeM cTojOLle 
90 47 47 ta6m. 1 u 2, aTakxKe Hello- 
Svea) . - CpeflcTBeHHO Ha CaMHX cieK- 

V4 Ve vy, Of ocHoBHoro KowleOaHHa Tpax (puc. | u 2). 
re a ConocTaBaa  mloJslyueH- 

(70) 70 B kpacuyto cTopoH y HbI€ Pe3yJIbTAaTbI, MO?KHO BH | 

(84) 85 eTb, 4TO, HecMoTp”A Ha 06- | 

136 ILVIO CJIOMKHOCTb CIeKTPOB ’ 


NOPOMeHHA, OObIIMHCTBO. 
MoNoc YKabIBaeTCA B CXEMY, BbITeKAIOWLyIO M3 MPMBeeHHbIX paccyKJeHHu. | 
Tlogqo6ve cTpyKTypbl, OKpyKarollell OTJlebHbIe BHYTPHHOHHbIe KoOMeOaTeIb-, 


© 
Hble THepexopl B MHpakpacuHblx CHeKTpax MOHOKPHCTaIJOB HUTpata Oapua 


HW HUTpaTa CBUHWa, HavOosee OTYeTIIMBO BUAHO U3 TaOn. 3 u 4. 


B HeCKOJbKHX y4acTKaXx ClleKTpa HCCeAOBaBIUMXCA KPHCTaJOB MpOWCXo- | 
WUT HaslomwKewve COCTaBHOM CTpyKTypbl OHO KOMeOaTeMbHON MoMOchl Ha aHa- fF 
JOFHIHY!O CTPYKTYpy, OTHOCHIyiocd K ApyroH mosoce. BpispiBaemMoe 3THM 
OOCTOATEMbCTBOM YCJIOMKHEHHe CHeKTPa B OTJENbHBIX CyGaAX CyIIleCTBeHHO fF 


3aTPYAHAeT OAMNOSHAUHYW HHTeplipeTauNtO HEKOTOPSIX MAKCHMYMOB IOrJIOMe Hid. 


B 3akm104ueHve MOXKHO OTMeTHTb, UTO B oOcy2KJaeMbIxX CHeKTpax HaHOoslee ~ 
OM3KO pacnowO*weHHble CIYTHHKH MOJOC MOPOULeEHHH COOTBeTCTBYIOT WAaCTO- | 


TaM KOJieOaHHi pelleTKH MopsAgKa 30—35 cm, Tora Kak B CileKkTpe KOMOMHAa- 
IMOHHOTO paccesHHA HaHOoJlee HH3KOUACTOTHbIe JIMHHUM yaleHbl OT BO3OyK]alo- 
mek yactoth! Ha 80—90 cm™?. Ilo-BuquMomy, 9TH CNYTHHKH B uNpakpacHOM 
ciekTpe NOABIAIOTCA OarojapA yuacTHIO KoeOaHHi pellieTKH, He MeHAIOUIMX 
NOMAPH3SYeMOCTH MouleKyJ. 


JlenuurpaycKHit rocyapcTBeHHblli yHuBepCcuTeT Hocrynuazo 
um. A. A. )KqaHosa 23 III 1957 
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PHSHKA 


M. C. KOCMAH u B. ®. HHCAPEHKO 


HIPHIJIEKTPOHHbBIE ABJIEHHA B WEJIOUHO-FAJIOMNHbIX 
KPHCTAJIJIAX MNIPH BbICOKHX TEMMEPATYPAX 


(IT pedcmaeaeno axademuxom A. H. Tepenuneim Hi XxIni 1956) 


CyllecTBOBaHve NOTeHLMabHOrO Oapbepa Ha rpaHulle Au3IeKTpukKa B MecTe 
KOHTaKTAa ero C MeTaJIJIOM (*) TpHBOAUT K OOpas0BaHMio IIpuseKTPOAHIX OObeM- 
HbIX 3apAOB IPH NpOXOMMeHUM TOKA Yepes AHoeKTpUK (7). Dru oObemubIe 3a- 
PAMbI BbISBIBAIOT pA clelMpuyHEIX aABeHHH (°-1°). 

_ Hakonsenve mpueuekTpofubix OObeMHBIX 3apxOB OTMeYeHO HM Ip 3uleKTpoO- 
JM3e UWleOUHO-raJIOVAHbIX KpucTasoB (4—!*). VuTepecHo uccreqoBaTb ONTH- 
‘Yeckve CBOUCTBA IIpHS/IeKTPOAHBIX OOMAacTel KPHCTAaIJIOB, NOABeprHyTbIX 3eKT- 
posusy. 

Uccrejopanucb o6pasibl 43 MoHoKpucrassmos NaCl, KCl, KBru KJ. Han- 
Oolbiuve rpaHH OOpasiloB, HMeBLINX *opMy Napasmuenenuneza pasmepom 12x 
| xX15x5 MM®, NoMpoBalMcb, MH K HUM MOTHO NpWKMMaNIHCb SeKTPOMbI U3 
aJOMMHMeBON osbru (TommMHHOK 10 ») c MOMOMLbIO NpyX*HHbI ChelMabHOoro 
qepoxkatena. Ilpuroropmex- 
Hble TAKUM ciloco6om o6pa3- 
bl HarpeBaJIHCb JO NOCTOAH- 
HOU TeMMepaTypbl MexyLy 450 
u 600° uw nosBepramucb JeH- 
CTBHIO MOCTOAHHOTO 3vleK- | 

2 
ce 


a YCN. CD. 
250 = 200 


a 


TpMYecKOroO MOJIA Hallp A2KeH- 
HocTb1o 50—400 B/cm B Te- 
YeHHe BPeMeHH OT HeCKOJIb- 
KMX MHHYyT Jo | uaca. IIpu 
3TOM H3MepAJIMCb: BeMUNHA 
NpoxojAllero ToKa; BeMUH- 
Ha OOpaTHoro TOKa, WA 150 
yero uepes 1—3 MuH. o- y 10 20 J0 mun. 


RaBasiocb Ha 10 ceK. Mose 

oOpaTHoro 3Haka; BeMUHHA Puc. 1. Usmenenue ToKa co BpeMeHeM yepes OOpaszell IpH 
MOCTOAHHOM HaupsxKenHH 15 B wu Temmepatype 525°. a — 

Be OCTH Sie eerie ee TOK uepe3 OOpasell; 6 — OOpaTHbIl TOK; @ — Pa3HOCTb M10- 

He3aKOPOYeHHOM OOpasile, rexnnanop Ha HesakopoueHHOM .oOpasile B oTCyTCTBHe 

Win Yero NepWYoAWyecKH BbI- BHeWIHErO NOIA 


K104Uao0cb Ha 10 cek. Moule, 
a pa3HOCTb MOTeHUMaIOB M3Mepslacb aJleKTpoMerpom Kommroua. 
Oxasanocb, 4TO JWI BCEX HCCJIEAOBAHHbIX BeleCTB B yKa3aHHbIX HHTepBa- 
aX TeMMlepaTyp H HallpsAxKeHHOCTeH MOA TOK CO BpeMeHeM H38MeHseTCA Tak, 
Kak yKa3ano ua puc. 1. Mponeccbl MoxkHO pasOuTb Ha JBe (pasbl: B TedeHHe Mep- 
BOM (basbl TOK CHatasia YMeHbIUaeTCA, a IOTOM OCTaeTCA NOCTOAHHBIM, BeIMYNHA 
oOpaTHOro TOKa HW paSHOCTb NOTeHUMAIOB Ha KOHIaX HesakopoyeHHOrO OOpasia 
3a 9TO BpeMA JOCTHIaIOT CBOeTO HavOoJIbIlero 3HaYEHHA HM NOTOM OCTAaIOTCA NO- 
CTOAHHBIMH; B TeYeHHe BTOpol chasbl TOK OObIYHO yBeJIMUMBaeTcA, U OOpasell, 
IpH 9TOM oKpauBaetca F-veutpamv. TIpoyommurenbHocTbh NepBou (basbi 
3ABUCHT a) OT KaYeCTBa KOHTAKTA KATO — KPUCTaJ I, yMeHbIWaACh JO HeKOTOPOH 
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2-A pasa 


100 


Obpaszey N10! 
KCL Odi 


MHHMMAJIbHOM BeEMUMHbI C yJTyUIMeHHeM KOHTAaKTa H O) OT BeJIMUMHbI IpHOKeH 
HOrO Hallpa2KeHHA, YMeHbIWadcb C POCTOM HallpAxKeHHuA. 

Jlo 9eKTpou3a HW Moce HeT H3y4asIcA Ha cheKTpotoromerpe C®-4 mpi 
KOMHaTHOH TeMMepaType cieKp MorJiouleHHA oOpasiia, UpvueM cBeR 
IIpOXoqus Yepes oOpasell B TOM %Ke HallpaB: 
JIGHHM, B KaKOM OblIO MpHo%*KeHO Mose. 
YS | Oxka3aslocb, YTO B CMeKkTpe MorJouleHMs 
Toukoro (<(0,05 MM) mpHkaToHoro COA MIF 
BCeX HCCJIeAOBAHHbIX MaTepHasioB MocJie Mep- 
BOH (ba3bl 3IeEKTPONH3a BOSHHKaIoT 2—3 cla 
6ble Hooch! Morsomjenun. TlonomweHve Mak: 
CHMYMOB STHX Tosloc coBllafaeT c TMooxKe- 
HueM MakcuMyMoB Ve2-4a-, Vs- nu V,-Momoc 
(puc. 2). Ecau kpuctTana Obl oOKpalleH, TC 
Kpome u3BecTHblx F-, M-, U-nomoc, B CneKTpe 
NOPlouleHuA OOpa3siia WMelOTCA MW yKa3aHHble 
mloviocbl (puc. 3). 

Bra6a. 1 npvBeyeHbl JJIMHbI BOJIH MaKCH 
MYMOB, HaOJOaBIUHXCA B IPpWKaTOAHOM cJIO 
WIA MccIeJOBaHHbIX MaTepvasioB, a Take 
KOPOTKOBOJIHOBBIX Tosoc MOriolwleHHA 
Leena tates oc toneeen Bll (coer anene OKPallleHHbIX 3IEKTPONH30M C 
g 5 636 nnockumu aiekTpoyamu. B npefsenax omM6oK 
H3MepeHHA TMOMOKeHWA MAKCHMYMOB HaOJIO-| 
Puc. 2. Cnextp normomenust mpuka- AABUIAXCHA NOOC COBMaatoT C NOJOKeHHEM 

TOMHOTO COA MaKCHMYMOB MosIoc, yKaSaHHbIX B Ha83BaHHAX 
Tpad TaOJMUbl. 

Ykasanuble (bakTHI yKNaQbIBawOTCA B CJleyiOUlyio KapTuHy Mpoxo*KeHHA, 
ToKa Yvepes ANIIeKTpUK. Iloq AelicTBMeM BHELHero NOIA B MpHIIeKTPOAHbIX 06-) 
acTAX oOpa3iia HakalIMBaIoTCAH OOBeMHble 3apsxAbl 3a CUeT SJIEKTPOHOB Hi JBI! 
pok, OOpa3ylomluxcH B COOTBeTCTBYIOMIMX 30HAX TepMH4ecKOM HOHM3alNeH' 


030 


Db6pazeu N34 
KCL O3i! 


45+230 
} 


AWE Vomermieey 4! 


Amaxc , MHJIJIMMHKpOH 
Marte- | Mecro moKkanu3salua WeHTpoB 
puHaJl Nor JIOuU,eHHA U | Vs Ve Va ies (2) 
KBr | IIpukatoguy. carol 228-+2) 22343 | 267-43 300 (?) 
O6bem OKpallen. c m10- 
CKHMU 31eKTpO tamu 
o6pasia 228-+2} 22343 | 267-43 300 (?) 
KCI | Ilpuxatogy. canon 214+2) 21042 | 22743 |245-++6 
OObem oKpallieH. c mI0- 
CKHMH aNeKTpOsamu 
oOpasia 21442} 21042 | 22843 |246-+6 
KJ | IIpuxatrogu. cnot 278-+38 310 
O6bem oKpaleH. c M10- 
CKHMH dJIeKTpO amu 
oOpasua 280-+3 310 
NaCl | IIpuxarogu. cnoi 2404+2 | 230-+38 270+10 
O6bem OKpallieH. ¢ M10- aa 
CKHMH 3IeKTpoO,aMu 
o6pasua 210+2 | 230+4 290-+-10 


MpHMecHbIX WeHTpoB. B yKa3aHHoOl OOacTH TeMMepaTyp AA WenouHo-ranouy- 
HbIX KPHCTAJIJIOB OObeMHbI 3apaA Y KaTOa, BEpOATHO, co3yaeT Gosee CHMbHOe 
Mose, KOTOPOe 3acTaBJIAeT HOHHI WeOYHOLO MeTaJa WpeofoseTh Norpanv4 nb 
Oapbep mM «ucHapuTpcs) Ha KaTOM, Helitpanusyacb Ha HeM. O6pa3oBaBilveca 
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Mp STOM B KpHcTasime BakaHCHH KaTMOHOB YacTH4UHO OyfyT HeiirpamM30BaTb 
OObeMHbIt 3apay, peKoMOuHUpyA c JBIpKaMu U4 oOpa3syi TakuM o6pa3oM 
V-nentppt. JImHuu ToKa 3aMbl- ; 
KaloTCA BXOJAWIMMH Cc aHosa 
AbIpKaMu. Bxoxyenve ux o6- 
JeTuaeTCH SJIEKTPOHHbIM OObeM- Obpaseu, N4 
HbIM 3apAOM y STOFO dIeKTpO- KCL 0314 
qa. Wenownot Meras, BbIyena- 
ACb Ha KaTOJle, CHUKaeT NOTeH- 
UMaJIbHbIM Oapbep JIA BxoxK]e- 
HMA 3IGKTpOHOB B KDPHCTaJJ. 
QICKTPOHbI, BXOAAIIMe B KpH- 
CTaJIJI, CO34aloT COM C MOBBI- 
WeHHOM MpOBOAMMOCTbIO, KOTO- 
Ppblt ABAdeTCH MO cytlecrBy 

(op2leKTpoJoM, TaK u4TO Ha PF yeni hs 
rpauulle oKpalieHHou HU HeoKpa- 

WeHHOH uacTeli Kpucranma Puc. 3. Cnextp normomenua KpucTamaa, oKpateHkoro 
WLYT Mpolleccbl, aHasorMunbie chi cating own. 

MpolleccaM Ha 9eKTpoJe, o- 

| STOMY H B OObeMe OOpasyercn HeOOMbIaA KOHWeHTpalua V-WeHTpos. 


Jlenuurpadckuh rocyZapcTseHHblit TloctymHs10 
mearorHuecKHit HHCTHTYT 19 XI 1956 
um. A. VM. Tepmena 


UWHTHPOBAHHAA JIMTEPATYPA 


1H. Mortt,P. Tepxuu, Saexrponnbie mpoleccl B HOHHEIX AHoIeKTpukax, MJI, 1950, 
ctp. 193-199. 2 A. ©. Wogde, TlonynposogHuxu Bp coppemenHoit dusuxKe, JI., 1953, 
etp. 28—30. 3M. Kapes, K9ST®, 7, 1018 (19387). 4M. Kapes, KOT, 7, 1185 
(1937). 5M. C. Kocmau,H. A. Cosuuna, K9T®, 17, 340 (1947). ® M. C. Koc- 
Mau, A. H. Cos una, KOTO, 17, 472 (1947). 7A. H. Ilepmun, KSTO, 24, gs. 3 
(1953). 8A. H. Nepmuun, DKST®, 29, 362 (1955). ®° A. A. Tlopg@uanosuy, 
KIT, 9, 163 (1939). 192M. Toaos, Astopedepat aAucceptayun, JleHuurpag, 1953. 
mB. Kysuenos, K.. UH. Am6pos3, KPO®XO, 59, 407 (1927). 4° Mo"C K oe man, 
Cc. Jl. Pannon opt, K9T®O, 17, 460 (1947). 33M. C. Kocmaun,H. A. Tletposa, 
Tes. Joka. kKondep. 10 Pusuke AuaneKTpuKos, J[Hemponetposck, 1956. 


695 


Jloxaagp Akayemun wayxr CCCP 
1957. Tom 115, Ne 4 


PH3HKA 


r. ® @YJIMNMOB 


NMNEPBbIE BO3BY)KAEHHbDIE YPOBHH fAKCHAJIbDHO-CHMMETPH4UHbIX 
YETHO-GETHDBIX SEP 


(ITpedcmaeacno akademuxom HM. E. Tammom 15 III 1957) 


CornacHo o606meHHol Moyemu (1) ypaBHenue Ulpequnrepa Id TAKeJbIX 
aflep UMeeT BUI 


(HH Bin) = Be, i (1) . 


rie H ,—onepatop [amuaprona octopa; H, — ollepatop lamujibToHa cBepX- 


oOoOYeUHBIX HyKOHOB; Hjny —OlepaTop 9HepruH B3aHMOjelicTBHA MeXxKIy 
OCTOBOM H «JIMIUHHMM) HyKsOoHamMH. J[BH>xKeHMe OCTOBa XapakTepHsyeTcs TpeMa — 
yruamu Oiinepa u NepeMenubimu B uy, NpHuem 8 y4anTbIBaeT H3MeHeHHe NomalN | 
MOBepXHOCTH Apa Mp OTKMOHeEHHH opMbl Apa oT cthepuyeckoli, a y oKa-— 
3bIBaeT CTeMe€Hb HapyWeHHA aKCHasIbHOH CHMMeTpHH. 

Ypapuenne (1) Obio0 pelieHo B NpHOMKeHHU CHJIbHOH u cnadol cBa3H (2-4). — 
B Hale paOore JelaeTca NOMbITKa paccMOTpeTb B MpHOMKeHHA CHIbHO 
CBASH BpalllaTeMbHO-KOMeOaTeJIbHbIM CMeKTP AKCHaJIbHO-CHMMeTPHUHBIX Ajep. 
IIpeqnouomwkenve 0 COXpaHeHHH akcHaJIbHOH CHMMeTPHH, MO-BHAHMOMYy, cItpa- 
BeJIMBO JIA MepBbIX BO3OyKJeHHBIX YpPOBHeli. 


OGoOmeHHaN MOJeb aeT cueLyrollyio PyHKunIo TamunbTona aa cBo6o,- 
HbIX KOeOaHHH ocToBa spa (1): 


, 4 an? 99 4 : M; 4 ) 
H=7B(P +E) +a DE +a Ce, 


2a 


es 2 
re Ty = 4Be*sin2y — We): 
B cayyae y==0, = 9TO BbIpaxeHve CHJbHO ympoulaerca: 
ee ee fee 
H = => BB + 6BBe + <5 CB. 


Orcioja, cormacno peuenty Ilayau, ypapuenue LIpequnrepa sanumercsa 
Tak: 


We {th 0 yard onpemte Nalaly One a ce eee Lae ; 
— a5 a3 ag + ape Ex ao SINY ag aoa ay (2) 


J\elicrBue ueTHoro UNCa CBepxOOONOYeUHLIX HeliTpOHOB HM MpoTOHOB mpo- 
ABJIACTCH B TOM, YTO H8MeHAeTCH BbIPAKeHHe JIA NOTeHUMaAIbHOM SHeprun: 
«JMIIHHe) HYKJOHbI AePOPMHPyIOT OCTOB, HM NOJO%KeHHe paBHOBecusa OyAeT 
mpu B=). Apaxypl Marnueckomy spy coorgetcTByer 8, = 0. 

Hrak, jist qecbopMupopanHoro aqpa BMecto (2) nouyauM 


fh 0, OP 1. 6) 
2B ie a3 ag + ape len a tes mare caller &t 
i 
++CG—BYY=EY. (3) 
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YpapHenne (3) npuBoxusoch B pa6ore (°). 
Mynxunio VY OyeM HCKaTb B BHJe: 


u (8) 


F (8, 8, 9) = YT (6, ¢). 


BowHOBad (PyHKUMA He JOJKHA 3aBHCeTb OT HalpaBJIeHHaA OCH CHMMeT- 
pHu cHcTeMbI, MosTOMy J NpHHHMaeT wHUIb uYeTHbIe 3HaveHuA. JIna u (8) 
uMeeM 

h? j du 1(i+ 1) 1 
pa ee SEEN 2 ety il ie Ss 2 — 
2B Ee 382 u] » C (8 Bo) u= Eu. (4) 

IIpu =O sro ypaBHeHwe peulaetca TouHo. Ecau 1=£0, To cnextTp 

MO?%KHO HalitH NpHOvJIWxKeHHO, pasJIOKUB B-pxA uO cTenenam £ BbIpaxkeHue 


Wiii+1 1 
oe ss +7 CB — Bo)? (5) 


_(pasoxKeHve MpousBoquTCA BOKpyr TOUKH, rye (5) HMeeT MHHHMYM) H orpa- 
-HMUMBaACb BTOpoH creneHbio 8B. Torga (4) cBoquTCA K yYypaBHeHHIO (WA 
pyHKUMH OpMuta. 


: oP alt = Ot 
; Or 
ee i 


f 
C | ir 
l 


Ba'®4 Ge? Py2!4 106 O+ 
Pd ; 
a 02 Ge 06 08 {9 
ip ee 
Puc 1 


SuepreTuuecKHH CMeKTP, KOTOPBIH NoyyaetcaA H3 ypaBHenns (4), NpuBeyen 
ee 


BC 
Ha puc. 1. Ilo ocu a6cilucc OTMOKeHO 3HateHue By Y >> , a Mo ocH opAuHaT — 


9HepruA B eqMHuWAX ae 

V3 o606meHHol MOJeIM MOKA HeIb3A MOJYYIMTb MpaBMJIbHbIX aOCOJIOTHBIX 
3HaveHHM paccTOAHHM MEXKAy YPOBHAMM 9HeprHu sep, TaK Kak ruposMnamu- 
yeckHe cooOpaxKeHHA, HCHOb3yemble Aid WokcyeTa NapaMeTpos Bu M, qa- 
JleKH oT JlelictBuTebHOcTH. Tlostomy ¢ 9KCIepHMeHTOM MO?KHO CpaBHUBaTb JIMLIb 
OTHOIWeHHe paccTOAHHH Mex/y ypOBHAMH HV CIMHBI ypoBuHel. Jlna Toro uroGpl 
OMpesleiUTb MecTO Apa Ha JMarpaMMe, MO/CUMTIBAIOCb OTHOLeHHe Bol Ea akie 
E, u E, —9uepruu MepzBoro u BToporo BOSOYKJCHHDIX YPOBHeH, OTCUMTHIBAeMbIe 
OT 9HeprHu ocHoBHOro cocTosHua. Ilorom Ha rpapuke Haxoqumacb Takas 
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aOclivcca, KOTOpol cooTBeTcTByeT JaHHoe oTHOWeHHe E,/E, u MociefoBatesb- 
HOCTb CIMHOB STHX YpoOBHeli, HaOsIOfaeMaa Ha OMbITe. S3Hak BOMpoca CTOHT B} 
TeX CJly¥aiX, Kora CHHH YpOBHA SKCIMepHMeHTAaJIbHO He OllpejevieH. 

Hamu Onli paccMoTpeHbl Bce TAXKeble H NoyTAKembIe aqpa (A > 70)) 
C H3BeECTHBIM CIICKTPOM HepBbiX BOsOyKeHHBIX ypoBHeH. Y Oosbwiok rpynmbl} 
Ajlep Ba MepBbIX BOSOy2KJeHHbIX YpOBHA NpHOMHSHTebHO SKBHAMCTAHTHEL u 
HMeOT IPH MOO%*KUTebHOM YeTHocTH cmHH 2. Tlonyuaioujulica U3 TeOpHu ypo-| 
BeHb 0+, mexKanui pajloM c HHXKHAM ypoBHeM 2-++, y HHX He HaOsrofaeTcs.| 
Takoe pacxoxKJeHve C OMBbITOM, BO3MOXKHO, OObACHAeTCA HeOCTaTOUHOU TOU-| 
HOCTbIO 9KCMepHMenTa, Tak Kak 0 — 0 Nepexoj, OCYIMecTBAAeMbIM C NOMOLIbIO} 
3JIEKTPOHOB KOHBepcHu, OOMafaeT MasIOH HHTeCHCHBHOCTbIO lO CpaBHeHHWO C Te-| 
pexotom 2—O OnH3KOH 9HepruH. 

SaMeTuM, 4TO B MpefoxwKeHHy10 CXeMY He YKabIBaloTCA Apa c Malou cTe-| 
MeHbIo Jedopmaunn (Pb?°%, Sr88, Get49 y Po?!°). SkcnepHMeHTaJIbHble JaHHble} 
B3ATbI 43 pador (* 7%). 

B gaksioueHve aptop OarogapuT axag. VW. E. Tama u A. C. Jlappigopa 3a 
WeHHble 3aMeuanua u B. M. Crpyruucxkoro 3a MHTepec K paoore. 


Tloctynu10 
2 Ill 1957 
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PH3HKA 
E. H. AKOBJIEB 


PACYET HAMATHHYEHHOCTH OJHOOCHOrO ®EPPHTA 
MPH HASKUX TEMMEPATYPAX 


(ITpedcmaeaeno axademuxom H. H. Boeoarwboseim 5 IV 1957) 


SHeEpruA OHOOCHOTO (PeppHTa, COCTOALLero 43 ABYX ceppOMarHUTHBIX MOZ- 
emleToK (1), MOxeT ObITb MpefcTaBseHa B CJlefyioujeH dopme (2): 


H = — 5D, I (yhs) (SnSx,) — 7 Dy A (tah) Si,Sh, (1) 


Ashe Ayhe 


t A (hyha) = Tez (hh) — Lex (hyhe), Lae (Atha) = Tyy (phe); Sp — coun yuna h 


JZ—Ocb serkoro HaMarHuyeHua. Muyekc A mpoberaeT 3HayeHHa th (i=in 

» N) AA ORHOK (beppoMarHuTHOM MoApeneTKH Hu gi (¢= 1, Naess 
us JA [pyrou. 

IlycTb pe3yJIbTHpyroulMi ciwH TepBok noy_peweTKu S,, Bropow S,. byyzem 
lOJlaraTb Jlaiee, YTO pasHocTb S;—S, Toro xe NOpsyKa, uTo S, u Sy. IIpu 
aIHUMH JByX NOfpelleTOK Karxk]bIH HOH OMHOH NOApewieTKH uMeeT OM Kall- 
MM COC€JOM MarHATHbIM HOH pyro mo_pemeTKu. EcrecTBeHHo OxkHaTb, 
HTO OOMeHHOe B3aMMOJelicTBHe MexX]y HOHAMH Ppa3HbIX NOfpewerokK 3HauH- 
TeIbHO OOvIbIe, YEM MarHUTHOe, T. e. 


peste 


re <I. 2) 


OrHoulenve (2) MarHuTHOTO B3aHMOJeHCTBHA K OOMe€HHOMy IIpHMeM 3a Ma- 
mbit mapamerp. [Ipu Hu3kux TeMMepaTypax, MCMOJb3yA MeTOA NpHOmM2KeHHOrO 
3TOPHYHOrO §=KBaHTOBaHHA Boromo6opa—Ta6mukoBa (7, °), TaMHJIbTOHHaH 
MOXKHO TipeoOpasoBaTb K BUY 


H=E,+ AE, + i. (3) 


Cmpica E,, AE, u He yACHUTCA, ECM OMepaTOpbl CMMHOB, B COrmacHH C 
JHOMAHYTHIM MeTOJOM, IipefcTaBHTb B BUI (*) 


2 
Saa! ee (1— =| + Atb, + Ath (a =x, Y, 2); (4) 


1, — OTKJIOHEHHe CIMHa OT MO/02KeHHA, KOTOPOe OH 3aHHMaJI TPH — aOcouorT- 
ioM Hyute; Dp, by —omepatoppi cratuctuku Bose by Dez BekTop Sp onpeje- 


eH U3 TpeCoBaHua MHHHMyMa Ey Mp yCJIOBHM, 4TO | Sa| ian Ah, vie 
IeKOTOPble, KOSPPHIMeHTE! B KOTOpble BXOJMT, B YACTHOCTH, H Mose, CCIM 
aKOBOe HMeeTCA. 

pe patie pa wena ramMuapTouuana E, u AE, He cofepxKaT onepaTopoB 
» Of; uneH H, KBaqpaTHYeH OTHOCHTEJbHO Op, bt. B neppom mpw6smx«e- 
WM 110 apamerpy anHsoTpomMu (2) pH aOcoJIOTHOM Hyvle sHeprua CHCTe- 
it E, + AE, cooTBetcTByeT MHHMMYyMy, Kora CIIMHbI OMHOH MoOfpewleTKH 


allpaBJieHbl CTpOrO HaBcTpery COHHaM pyrou NOJpelleTKHA. 
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B MarHHTHOM Novie CIMHbI NOBOPaudHBaloTcH, OCTaBaACbh aHTHIapaJVJIeJIb 
HbIMH. YOU C OCbIO MWerKOTO HaMarHHyeHHA O OlpeyevsAeTCA U3 ypaBHeHH: 


pH, — 0 ieee (6 
rye n= BI (Fife); )i faa = DN g)3 Aaa g) UT. a; 
Sasea” oe F 
Sine a ( 
~ DyS2N2-1A9,S2N 2 2S, S2A,.N 1° 


Sro cripapeqiHBO Jia nose nopagqKa none anusoTponuu pH ~ | Aye 
IIpv nomsix xe MOpaqKa OOMeHHBIX B3aHMHad aHTHMapadWieIbHad OPHeHTe 
UMA, Kak NoKa3saHo B (°), paspywmaetca. B cuyyae MOJIA, HallpaBJIeHHOr 
eplleHMKyAApHO K OCH aHH30TponMM (MIM MapasviesbHO), HalpaBJeHy 
BeKTOpa HaMarHHYeHHOCTH MOXKeT ObITb OMpeseeHO TOUHO 


nbe—Mm(l—o) .; a clare iN Sa (Ay, = Ass = 0), (7 


sin Oy =— oe) 7 sll P= — © C= 6) 


re 9 HW %, —Yrvibl MeXKAY OCbIO aHMSOTPOMM HM BeKTOPaMH HaMarHuver 
HOCTH NepBoli HW BTOPOM MofpewieTOK. &,, &, @, M1, Mg OMpefeAIOTCA Ta 


og fhm els te eae eee ae 
TG (==) ye eae ( 
Aye AT ay UA ay 
O= 747) = aye ae | a ee 
Tye+Aje 6(Iy2 ++ Aje) 6;([o1 + As) 
OrpaHnyuupandch WieHaMu Tepporo TopayqKa, HMeem 
vA a - uHxa 
sin 9, = px, gpeeinneeeh sine; == pels oe ee 
same anlo arg ae| Sammeiaai mR 6 eho ( 


pe (Sy ++ S») (Sy cos 20) — S2) 
ta 285 See 
Hamaruuuenuocts deppuTa B JawHOM cayuae 
Ns A 
My = px x (Sy — S,) + MwA (a + ap). (10 


B camyuae MOJIi, WapavwiesbHOrTO OCH aHM30TPONHH, MOKHO MOKa3aTb 
GTO CIHHbI paCMOJIOXKeHbI BAOb OCH HaBCTpeyy Apyr Apyry BuOTh FO 
wie Nopay{Ka OOMeHHbIX. Ecum 2Ke, He Me€HAA TocweqHell OpMeHTaNMH noma 
M3MeHATb CFO BeMUMHY JO HYJIA HW Jlaublle, TO HaGsOqaeTcA rucTepesuc 
T. €. CHCTeMa B3AHMHO IIPOTHBOMOJIOKHbIX CHHHOB He Cpa3sy MeHHeT CBO 


NOJIOKEHHE, a TOJIbKO TIpH JOCTHKeCHHM 3HayeHHA MOA wH’ = — 1/x. Hamar 
HHYCHHOCTh B 9TOM Cylyyae MeHAeTCH ckayukoM oT My =p (S,—S,) qo My= 
ao aay (Sy 1, 2) 


lit HaMarHuyeHHOCTH B HHTepBane Temmepatyp |A,.|<d<4, ~ Tig 
€CJIH NOJIe HaNpaBJIeHO NepmeHAMKYJIAPHO OCH AHHS8OTPOMHH, NOyyHM 


M 
= OG + ¢,T");— pH <1fe~|Ayy| (My cm. (10)); 


M _M ley. Vin Fo 
= oie Baste BE My = » (Si — Sz); 


Ss (1 Re T A) welsh MiSs 


rye KOspPHUHeEHTEI C HMEIOT BUT: 
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BV -042 ow BV -012 


q=c’ singe = . = : 
1 © Mola"/®) (12) 


"Mo (a"/h)"" 
— o6bem; a’, a” ~|Jy.]. 
HamarHwyennocTb B Mose, WapasviesIbHOM OCH aHUs0TporMM, Cc pocToM 
femMepaTypbl YMeCHbINaeTCA IPH MaJIbIX MOJIAX MO 3aKOHY 


M = M,(1—cT’"), (12’) 
nme c= c’, pw Sombumx xe Tomax pH < pH, YBeJIMGHBaeTCaA: 


M = M,(1+cT"), (12”) 
-BospacTaHve HaMarHuyeHHOCTH Cc TeMMepaTypol Mp HEKOTOPbIX MoAX MO- 
bKeT ObITb NOHATO HC *busHdecKOM TOUKHM 3peHuA. Tak, yBesM4ueHHe HaMarHH- 
MeHHOCTH TIP MaJIbIX NOMAX, HallpaBJICHHbIX NepNeHAMKYJAPHO OCH aHM3OTPO- 
IMU, MPOHCXOMUT 3a CYeT Toro, YTO OTKJIOHEHHE MArHHTHOrO MOMeHTA B CTOPOHY 
jou SHepreTHYeCKH BbIroftuee, YeM TIpoTHB novia. [lostromy mpuH HarpeBaHuy, 
MKOra MOMeHTHI OTKJIOHATCA OT MepBOHAYabHOrO NOMOKeHUA, «AMIMIUTY Na» 
JOTKJIOHCHHA B CTOPOHY OA Ooubille, YeM MpoOTHB. 

YeBesMYeHHe HAaMarHHYeHHOCTH B PeppHTe Moker MPOHCXOAUTh UH 3a cueT 
jroro, WTO YNCO MepeBepHYTbIX CIMHOB H3 OAHOM NofpelieTKH MOKeT ObITb He 
|paBHO UHCJy NepeBepHyTbIX CNHHOB M3 ApyrolH. Tak mpoucxXo_uT, HanpuMep, 
jpH Oombuux nonax pH < pH, (°). Torga BpiroqHee mMoBepHyTbCA CHMHY 
\O{peleTKH, OPHeCHTHPOBaHHOH NpoOTHB Mos, YeM H3MeHHTb CBoe HallpaBseHue 
‘CHHHY NOApelierKH, OPHEHTHPOBaHHOH Mo Mos. 
 Xojl HaMarHH4YeHHOCTH KavecTBeHHO CoBMajlaeT C TEM, UTO MOMyIeHO B pa- 
l6ote (*) Ha OMHOOCHBIX KpMcTasax MarHerTutTa. 

Bplllle paccMoTpeH HavOoulee BepOATHbIM CryyalH CHMbHOrO OOMeHHOrO B3aH- 
MOJeHCTBHA MeKy OM KaHWMMM coceAMH, NpHHalexalluMH pasHbiIM Moj- 
| pelleTKaM. OJHaKO MOXKHO paccMmoTpeTb csyuah, Kora PeppHuT COCTOUT U3 JByX 
(eppOMarHUTHBIX NOspewWieTOK, caOo CBASAHHbIX Mexky coOoh. Hamarnuuen- 
| HOCTb B 9TOM CJly4ae TipefcTaBAeTCA HeEMHOrO UcipaBsIeHHOM CyMMOM HaMarHH- 
WeHHOcTeH Kako U3 NofpemleroK. HamMarnvueHHocTb MU B 9TOM Cy4ae BeeT 
ce6a B Ka¥eCTBeHHOM corjacHv c 9KcrepHMeHToM (*). OqHako BbicoTa MeTsv 
rucTepesvca B culrydae CaO CBA3H WO2KHA ObITb BbILe, YEM COOTBeTCTBYOINLAR 
HeTsiA Upv CHIbHOHK CBA3H, HM Mo NOpAAKy BesHIMHbI OyeT paBHa pw (S, + S,). 
Tlo-BHAUMoMy, 3TO JaeT BO3MOXKHOCTb BLIACHHTb, KAKAA CBASb CYLecTByeT 
|B TOM WJM WHOM cylyyae. 

B 3aKmueHHe aBTop oub3yerca CwyyaeM BbIPasHTb ONarosapHocTb 

C. B. TaOnuKkosy 3a o6cyxJeHve paOorbl H pA BaXKHbIX 3aMeyaHHi. 


MatemaTuyeckuit uucTuTyT uM. B. A. Crexaosa Ilocrynuao 
Axkanemuu Hayk CCCP , om VL ELODT, 


WUTHMPOBAHHAS JIMTEPATYPA 


1L. Neel, Ann. de Phys., 3, 137 (1948). 2H. H. Boro at060.B, Jlexuii 3 xBax- 
TOBOi cratucTuKH, Kuis, 1949. 3 C. B. Ta6auKoB, OngHka MeTanNOB H MeTannOBe- 
Bere, oy), 3 (1900). 9 L.. Rie B ick tord, Revs .Mod.e Physs20.) 70) «(1953): 
4E. WU. Kougopcxuil, A. C. Waxomos, T. Uluxaom, JAH, 109, Ne 5, 9314 (1956). 


704 


Jloxnnagn Akayemuu Hayk cccP 
1957. Tom 115, Ne 4 


BHO@H3HKA 


3. A. FPAEBCKUH u JI. HW. KOPYUAK 


BJIMAHME PEHTTEHOBCKOFO H3JIYYEHUA HA PACTIPEJIEJIEH HE} 
B TKAHAX MbIWEM BHYTPHBEHHO BBEJEHHbIX KPACHTEJIEM) 


(IIpedcmasaeno axademuxom A. H. Onapunsim 7 V 1957) 


MuorouncneHHbIMH HcCCJIeqOBaTeIAMH, H3yYaBLUMMM JleHcTBHe HOHM3Hpyto-) 
ie payMalluu Ha %KMBOTHbIM OpraHH3M, OTMeYaeTCAH yBeJIM4YeHHe TKaHeBOH, wi) 
oco6eHHO cocyuCTOH NpoHMaeMOcTH Noy BIMAHHeM OONyYeHus (* °). [loBbrmenne 
MIPOHHWaeMOCTH CTEHOK COCYAOB M KMIWeCUHMKa 3a4acTyio pacCCMaTpUBaeTCH Kak, 
OAHa U3 HavOoslee XapaKTepHbIX HM CYMeCTBeHHbIX OCOCeHHOCTeH syYeBoro Mo-| 
paxXkewua, C KOTOPOH CBASbIBaIOTCA TeMOpparHdecKHe ABJICHHA, PacipocrTpane- | 
Hue B Opranu3Me GakTepuli, TOKcHHOB H Jp. (*° **). CuefyeT, OMHAaKO, yKa3arTb, f 
YTO B MMeIOWMMXCA padoTaxX OTCYTCTBYIOT yOeMTeJIbHble JOKa3aTeJIbCTBa TOPO, # 
“TO yBeIHYeHHe HaKOMJeHHA BTKAHAX OOJYYeHHBIX AKUBOTHHIX KpacuTeseH HW 
JIPYrHX BelllecTB CBA3AHO C H3MeCHEHHEM TKaHeBOH, HB MepBylo OYepe)lb cocyAu- 
cToH, MpoHHiaemoctH. Epa JIM MO2%KHO COMHEBaTbCH, YTO MOA BAMAHHeM 06-} 
JIYUeHHA W3MeHseTCH He TOJbKO TKaHeBad MpOHMaeMocTb, HO M Jpyrued 
cBolcTBa TKaHeH. Pa6oramu Haconozpa, AsieKcaHApoBa H HX COTPyAHHKOB Ho-}) 
Ka3aHO, YTO NO BIHAHWeEM pa3/IMUHbIX BHeIUHHX BO3elCTBHH W3MeHAIOTCA 
cBolicTBa %HBOrO cyOcTpaTa, H B YacTHOCTH MOBbIiaeTcA cMocoOHocTb Mpo- 4 
TONa3Mbl CBASIBATh KPACHTeIH, ITO OOMACHAETCA JeHaTYPaUMOHHbIMM H3Me- 
HeHHAMH ee OeIKOBbIX KOMIOHEHTOB (1°, 18), | 

B nactoselH paOore Mbl CTpeMMJIMCb BbIACHHTb, KaK MeHAeTCA pacmipese- 
jleHHe BBOAMMbIX B OpraHH3M BelllecTB NO BIMAHHeM OOYYeHHA M YeM OMpeje-4 
JiAIOTCH HacTyMaiollve M3MeHeHHs. { 

OnbITbl CTaBHJIHCb Ha OesbIX MbIIAX OOOero Mosa B BO3pactre 6—8 Helen 
BecoM 18—22 r. )KuBoTHble NosBeprasucb OAHOKpaTHOMY OOIlemy BosJelicTBHIO 
peHTreHOBCKUMN JIyyamu B jose 40 , 700 unu 5000 r mpu caexyromlMx ycno- 
BMAX: HallpaxKeHHe 160 kB, Tok 15 ma, dunbTrp 0,5 mm Cu u 0,75 mm Al, 
paccrosuve 17—21 cM, MOUIHOCTbh AO3bl, COoOTBeTCTBeHHO, 47—84 r/munH. 

B nepBoll cep OMbITOB U3yYasocb pacipeesenve KpacuTeseli HelirpabHOrO 
KpacHOro HW MeTHJIEHOBOrO CHHero B OpraHaX HM TKaHsAX Mbillel — HOpMasIbHbIX 
H OOJIYYEHHDIX IPH BHYTPHBEHHOM BBeJeHHH B pasHble CpOKH Mocwe BoselicTBUA 
YouusupyrouleH paquatuel (2 u 6 uac.u1 u 3 cyrTox). Helirpanpupiit kpacublii 
BBOJMWICA B kowMYecTBe 1,5 Mr, a MeTHJIeHOBBIT cuHul 0,8 mr BO,5 ma cu- 
3MouorMueckoro pacTBopa. Uepes 60 mun. nocue BBeAeHUA KPaCHTeJIA KUBOTHBIX j 
AekanuTupopann. Tlevenb, cesleseHKa, Mosr, JierKHe, MOUKH H KMINeUHHK W3BIe- | 
KaIMCb WM NOMellaNMcbh JI SKCTPaKUHM KpacuTenA B 2% cnupTOBol pacTBop 
cepHOH KucuoTbI. PactBop AoOaB acs M3 pacuera5 Ma Hal r TKaHM. SKcrTpak- | 
HMA TpofosKalach B TeyeHHe 24 Yac., Mocse Vero BLITAKKH KOMOPUMeTPUpoBa: | 
JIMCb pH noMowln POK-M. Jlanuble, NouyyeHHble Ha OOYYeHHBIX 2KHMBOTHBIX, 
BbIpaxKeHb!l B MpOweHTaX MO OTHOIeHHIO K HaKOINJICHHIO KpacuTeneH TKAHAMH | 
HeoOJy4eHHbIX (KOHTPOJIbHBIX) Mbiel. PesyabTaTbl STHX UccneqOBaHUli pe: 
CTaBJeHbI B Ta. | u.2. TIpupegenupii maTrepva cBuyeTembcTByeT O TOM, UTO. 
3AKOHOMEp Hoe YBeJIMICHHe HAaKOMJeHHA HelirpasbHoro KpacHoro (Ta6z. 2) 06- 
HapyXHBAeTCA JIMIUb B TOHKOM KHUIKe M CejeseHKe IpH Bcex o3ax payualun. 
IIpu 700 r ono HanOouee BbIpPaxKeno Yepes 6 uac. B KMMIeUHHKe 4 yepes 24 uaca B 
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weneseHKe, K 72 ¥ac. KOJIMYeCTBO KpacuTesia CHM2KaeTCA, IIpu 5000 r B o6oux 
praHax HaOstoflaeTcA NocTeneHHoe HapacTaHve HaKOMJIeHHA KpaCHTeIA BIOTh 


lo WHA ruGenM *MBOTHBIX. UTo Kacaetca Apyrux H3yUeHHBIX TKaHeH, TO Gosee 
WIM MeHee 3HaUHTeJIbHbIe CABHTH B HaKOIJIeEHHH HeliTpasbHoro KpacHoro OOHa- 
\DYXKUBAIOTCA IIPeCHMYLMWeCTBEHHO B TeEPMHHAJIbHbIM Nepvo WyueBol peaKkuuH. 


VAHAaJIOrHUHble JaHHble ObIIM NomyyeHbl H Np U3y4eHHH pacnpefemeHuA MeTUse- 
MMoporo cHHero (1a67. 1). Syecb, KaK HM BOMbITaX Cc HeHTpasIbHbIM KpaCHbIM, 


Ta6Omuua i 

700 r 5000 r 

TKaHb KoutTposb s J 
15—30 MuH. 24 uaca 72 "aca =}15—30 MuH. 24 aca 72 uaca 

OHKaa | 

KHUIKa 100+ 3(80) | 140+11(21) 124+ 7(12) 90+ 9(7) 123 +13(5) 126+ 5(5)' | 150+13(9) 
\Cenesenka 100+ 5(30) | 119+10(22) 224 +18(17) 163+12(7) 124+ 9(5) 205 +40(5) 224 +23(6) 
oun 100 +10(30) 98 +11 (22) 96+ 4(21) 87+17(7) 115+ 6(7) 89+ 4(5) 100+ 9(6) 
|/Tlevenb 100+ 4(29) | 115+13(22) 141+11(17) 90+ 9(7) 94+10(7) 81+ 8(5) 99+ 7(6) 
| Jlerkue 100+ 6(30) 87+ 7(22) 95+ 5(15) 114+ 5(7) 101 +15(5) 143+19(5) 171 +28(6) 
Mosr 100+ 3(30) | 102+ 5(22) 412+42(17) 90 +10(7) 108+11(7) 89+ 9(5) 112+13)6) 


IIpumMeuaune. B tadm. 1—5 B CKOOKaX MOKa3aHO 4HCJIO X%XKMBOTHEIX. 


HanOoibllve CABUrH OOHapyXeHbl B cesleseHKe H KMWeuHHKe. IIpu jose 5000 r 
}cowep2kanve KpacHTesA OcTaeTCA BbICOKUM Ho AHA rHOeJIH XKUHBOTHBIX. B ocTaJib- 
| HBIX OpPraHaX HM TKAaHAX CYLIECTBEHHbIX CJBHTOB He oTMeveHO. Mcksroyenne 
‘COCTABJIAIOT JlerkHe, rye Nocse 5000 r ormeyaeTca MOBbIIMeHHOe cOsepxaHHe 
MeTHJICEHOBOrTO CHHero. O6paliiaeT Ha ceOA BHUMAHHe TO, YTO HaHOO/IbIUMe H3MeHe- 
| HHI B HaKOMIeHHH KpacutTeseH OOHapyXHBalOTCA B TKAHAX, MCIbITbIBAIOLIUX 
MOA BoOSelicTBHeM HOHH3UpyiolleH paualluu HavOoubLllyio JecTPyKUHIO, HW YTO 
9TH [Ba TIpollecca NO BpeMeHH CoBMaair. 
| Bropaad cepuia HccsIeqOBaHHt NOCBALMeHa BbIACHeHHIO BOIpOca O TOM, 3aBHCHT 
| IM HakOIsIeHHe KpacHTeJA B ONpelesieHHbie CPOKH MocJle OOYYeHHA OT H3MeHe- 
HH NpOHHWaeMOcTH COcyAMCTOH CTeHKH WIM OT KAKHX-TO MHbIX Npolleccos, Mpo- 
| UCXOJAMLMX NOX BIMAHHeEM OONYYeHUA HeMocpefCTBeHHO B CaMHX HCcJIeyeMbIx 
|TKaHAX. DKHBOTHDIX JeKaNMTHPOBaI B pasHble CpOKH MocJe OOyYeHHA, TKAHY 
M opraubl Ha 60 MHH. MoMellaivcb B PusHOJOrHYeCcKHM pacTBop, cosep2Kallnis 
0,018%  wHelrpanbHoro KpacHoro. SaTeM KpacHTelb M3BueKasIcA 2% CIMpTO- 
/BbIM PaCTBOPOM CePpHOli KHCJIOTHI B TedeHve 24 4ac., MW BbITAKKH KOJOPHMeTpH- 
| poBasucb. I]puBeyenuble B TaO. 3 JaHHble MOKa3bIBaloT, ITO IPH OKpalllMBaHuH 
TKaueli in vitro, Tak Ke Kak UH Ip BHYTPHBCHHOM BBeeHHH KpacuTesieH, Mocse 
OO yYeHHA B HEKOTOPbIX TKAHAX OTMeUAeTCA NOBbIMeHHe CNOCOOHOCTH afcopOu- 
poBaTb Kpacutenb. IIpu sToM HaHOoubUIMe CABUTM OOHApPy2KeHbI B TAKUX pajHo- 
YYBCTBUTeCIbHbIX TKAHAX, KaK ceJle3eHKa HW TOHKaA Kuika. IIpu josax 400 u 
700 r MaKCHMyM HakorueHHA HelivpasbHoro KpaCHOrO OTMeY¥aeTCA B TeveHHe 
cyTOK, aK 72 yac. Nocre OOYIeHUA CMOCOOHOCTb K HaKOMJIGHHIO KpacuTea He- 
CKoIbKO cHwxKaetcs. [pu cymepserambHoli fose (5000 r) cmoco6HocTb K ycn- 
wenHol ajcopOuuu KpacuTela coxpaHsAeTcA JO MOMeHTa rHvOeIM %KMBOTHEIX. 
Takum o6pa30M, MOBbIMeHve HaKOIJIeHHA KpacHTeJIA B HEKOTOPbIX TKAHAX Nocae 
OOJYYeHUA CBAZAHO He TOJbKO C H3MeHeHHeM MpOHHWaeMOCTH CTEHOK KPOBeHOC- 
HbIX COCYJOB, HO H C TeMH H3MeHEHHAMH, KOTOPble HaCTyMaIoT HellocpeycTBeEHHO 
B CaMHX TKAaHAX. CuleflyeT yKasaTb, UTO H3MeHEHHe CNOCOOHOCTH CBASbIBaTb Kpa- 
CHTEJIb He ABJIACTCA Cue CTBHeM U3MeHeHHA PH B U3y4aeMbIX TKAHAX, NOCKOJIbKY 
(pH MCMob30BaHHU KUCJOrO KpacuTeNA WHaHosa oOOHapyxXeHa Ta Ke 3aKOHO- 
MepHocTb, UTO H Mp MpHMeHeHWH OCHOBHBIX KpacuTenet (rads. 4). 

B 3akm1oueHHe MbI MbITAIHCb BhIACHHTb CBA38AHbI JIM HaOOfaeMble ABIICHHA 
¢ IipeObIBaHveM TKaHM B OpraHH3Me WIM 2Ke OHH pasBHBalOTCA HB MepexKHBalo- 
Wiux TKaHAX. C STO Wenb1o YacTb Mbiel, OOyYeHHDIX 5000 r, cpasy nocue 

703 


Ta6muna 2 


5000 r 


700 r 


400 r 
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72 4aca 


2 uaca 6 uac. 24 uaca 72 aca 


15—30 mun. 


24 uaca 


6 uac. 


24 uaca 


KoutTpow 


TKaHb 


24 uaca 72 uaca | 15—30 muH. 


45—30 mun. 


(10) 


) (457+ 2110) 
(10) 


192+25 
(10) |188+27(10) 


109+ 15(10) |142+13(10) 


+14 
109+12(15) 1213+12(40) 


(40) }179 


145+11 
153421 (15 
(10) 


93+ 3 
135+18 


(4) 


(4) 
93+ 2(4) 


142421 
146 +10(6) 
97+ 5(4) 
94+ 5 


(4) 
(6) 
(5) 
(6) 


97+10 


4385+ 5 
1044.7 
88+ 2 


8) 


(8) 

(8) 

(8) 

(8 
+15(8) 
914 9(8) 


+15 


1364 8 
97-412 
114423 


114+ 9 
(15)} 444 


+ 9(19) 
162+ 15(15) 
126 +14(15) 

+ 8(19) 
88 +19 
110+11(15) 


107+ 9 
121+ 8 


(28) 
(32) 


(28) 
82+ 7(3 


+15(28) 
89+ 9(28) 


127+ 


147+10(82) 


228 +:39 
94412 


(4) 
(4) 
(4) 
(4) 
(2) 
(2) 


190+40 
{43+-18 
133+17 
114+ 8 
422 
105 


Soe rl aS aS 


125 +8(59) 
97 +6(59) 
94 + 6(59) 

101 +5(59) 
92 +6(59) 
97+8(59) 


(6) 
(6) 


136 +29(6) 


129+ 8(6) 
146 +14(8) 
894 14(6) 
103412 
99 +24 


(18) 
(18) 
(18) 
(18) 
(18) 
(16) 


136+18 
{48 +16 
110+11 
87+ 6 
101-+25 
90+ 6 


100 +3(87) 
100+5(87) 


TouKaa 
KulKa 
CeneseHKa 
Tlouxa 
TleyeuHb 
Jlerkue 
Mosr 


Ta6uauna 3 


5000 r 


700 


400 r 


24 uaca 


15—30 MuHH. 


24 uaca 


15—30 muH. 


(12) 
97+ (12) 
(12) 
(12) 


147+12(14) 
146 +22 
114444 


154419 
441441 (14) 


(10) 


110 +12(40) 
(10) 


126+ 9(6) 
143 +12 
115 +22 
102+ 5(10) 


40) 
10) 
10) 
10) 
10) 
40) 


105 +12 
+4 
102+44 


101+ 8 


i 


(12) 


133 +24 (10) 


(10) 
(10) 


89+ 6 
414+17 
106+ 3(40) 


150+ 9(9) 
152+14 


10) 
10) 
10) 
10) 
40) 


ae 
+7 


104+6 
101 +6 
99 
87 


( 
( 
+ 9(4) 


115+15(4) 

445+ 3(4) 

425+ 3(4) 
+ 0 


(4) 
3(4) 


140+9(4) 
458-+1(5) 
144+2(4) 
97 +7(4) 
162 

104+ 


SS STS 


SEI tslict liste eect 
OTD 
HASANS 


KouTpowb 


100 +3(60) 


100+F (3() 
400 +5(30) 
400 +3(30) 
400 +4(30) 
400 +5(30) 


TKaHb 


ToukKasx KuWwKa 
CeneseHka 
Tlouku 

Jlerkue 


Mosr 


Tleyeub 


& 0,018% 


oOy4eHHuA JleKanvTHpoBa-if 
JOCb, W W3ByIeUeHHble TKaHH| 
moMellasucb B 0,018 % pac} 
TBOp HeliTpasbHoro KpacHo+t 
ro Ha 60 MHH. OKcTparupos 
BaHHbIM W3 TKaHeH KpacH- 
TeJlb KOJIOPHMeTPMPoBalca,| 
Kak HB TipeJbilyuux cepuas} 
onbiroB. OpraHbl u TKaHH| 
Apyrok wacTH MbIleH, TaK*Ke} 
3a0HTbIX Cpa3y Nocsie obsy-} 
YeHHA, MOMellasivcb B Pu3H-f 
OJIOrHYeCKHH pacTBop Haj 
3 yaca pu 37°, a3aTem Ha) 
60 MHH. MepeHocusuch B 
pacTBop HeHTpaJib- 
Horo KpacHoro, H 24-uaco- 
BbI€e CNHPTOBbie BbITAKKH| 
KOJIOp HMeTp ApoBasucb. Ana-} 
JOrvuHoO =: OOp aGaTHIBAHCb 
TKaHH HeOOyYeHHBIX %KH- 
BOTHbIX. HakoHell, nocuey-§ 
Had rpynna oOsyseHHbIXy 
MbllleH JekanuTHpoBanacbl 
yepes 3 4aca Nocule o6syye- 
HHA, HW HaKkOMseHve H30JH- 
PpOBaHHbIMH OpraHaMn Kpa-\ 
CHTeJIA ONpelenAaAoch OCObU-| 
HbIM cioco6om. 
TlomyueHuble anHble 4 
IpecTaBseHHble Ha TAO. 
(HeliTpaJIbHbI KpacHbIi), 105 
Ka3bIBalOT, UTO B TlepexKHBa- 
}OWMX TKAHAX 3AMeTHBIX 3-H 
MeHeHHH THHKTOPHAIbUbIX 
CBOHCTB He NpovcxoguT. § { 
Cnoco6HocTb K ycHJeH} 
HOMY HaKOIJIeHvto KpacuTe- 
JIA OTMCUCHA TOJIbKO WIA TKa- 
Hel, KOTOpble H3BeKaloTCHs 
u3 oOsyueHHOrTO opraHH3Mal 
yYepes HeKOTOPOe BpeMsA Moc- 
Je BO3JelcTBUA. CyllecTBeH- 
HO OTMeTHTb, 4TO B Tepe- 
2%KMBawWWHX TKAHAX He 0OO-| 
Hapy2KMBaloTcA Takxe u Jle- 
CTPyYKTHBHble Mpolleccol. 
IIpeqctapsieHHble MaTepu- 
abl MOSBOJIAIOT IpHHTH K 
3aKJIIOUCHHIO, ITO NOBbILe Hue 
THHKTOPHAIbHBIX  CBOLICTB, 
BbISbIBaAeMOe OOLIHM BO3- 
RevcTBHeM MOHHSHpytolllelt 
paqvauwyH B MpHMeHeHHbIX 
NO3aX, CBA3AHO HE CTOJIbKO C 
HapylleHHAMH cocysucTow 
IIPOHHUWAeMOCTH, CKOJbKO C 


| 
{ 
H 


}vsmenennamu CnocoOHOCTH CaMHX TKaHell alcopOupoBaTb KpacutTelb. To o6crTo- 
ATECTBO, YTO MAKCHMAJIbHOe HAKOMEHMe KpacHTe/A COBMaaeT MO BpeMeHH C 
}|MepHosoM HavOoJlee BbIPaKeHHbIX JleCTpYKTHBHBIX MpPOUeccoB, POBOPHT B MoOsb3y 
I|MpeAcTaBeHwsA, CorsacHO KOTOpOMy MOBBIWWeHHOe HaKOMMJeHve KpacuTeveli 
i] PAAMOYYBCTBUTEIbHBIMM OpraHaMH OOYYeHHbIX %KHBOTHBIX CBA3AHO C Mpollec- 


Ta6auna 4 


5000 r 
TKaHb KouTpoab 
15—30 muH. 3 yaca 24 aaca 48 uac. 

] ; 
Toukaa KHIIKa 100-+2(15) | 117 42(7) 137+5(4) 124+ 4(7) 136+ 6(7) 
| CeneseHKka . 100+6(9) 97 +:2(7) 123+7(4) 164+17(7) 192 +.23(7) 
| Mosr 100+9(9) | - 115+-6(7) 114 +6(6) 106+ 6(6) 95+ 2(6) 


Ta 00H ia} 


Hakomsienve HeHTpaJIbHOrO KpacHOTO B TKaHAX 


Tipu usBseveHHH 


Tipu nomenjenuu p |CPasy nocae obsy- Tipu usBuieueHun 
wear pacTBOp KpacnTena hod o paterson mae yepes 3 4uaca H T0- 
ct nee ee cHTesa nocme 3-yac.| MeUkeHuH cpasy B 
NpeOblB. B @H3HON.|pacTBOP KpacHTessA 
pacTBope 
ToukaA KHUIKa 98+4(10) 108 + 4(20) 116+ 5(18) 
Cese3enka 104+6(10) 94+4(20) 124+ 9(18) 
Tlouxu 108 + 3(10) 92+4(20) 100+ 4(18) 
Tleyenp 98 +7(10) 95+3(20) 102+ 4(18) 
Jlerkue 98+4(10) 108 +- 4(20) 116+ 5(18) 
Tonopxoki Mosr 108 +2(10) 101 +9(20) 123+12(18) 


CaMH paspyllienua. Taka Touka 3peHHa MpescTaBadeTcA OOOCHOBaHHOH B CBA- 
3H C TEM, UTO NapaHeKpOTHYeCKHe H3MeHEHHA KJIETOUHBIX SJIEMeCHTOB, KaK H3- 
BeCTHO, XAPAKTeEPH3YIOTCA NOBHILWEHHEM CHOCOOHOCTH CBASbIBaTb KPaCHTeJIb, H 
ToruOarwllve KeTKH acopOupyloT KpacHTeb CHIbHee HHTAKTHDIX. 

MoXuHo ipefMosaratb, 4YTO MHOrHe H3 ONMCaHHbIX B MHTepaType ABJeHHH 
KOTOpble CBASbIBAIOTCA C HapyWeHHeM MoO BANAHHeEM OOyYeHHA TKaHeBON, 
MB TepByto o¥epefb CocyAUCTOK, NpOHWWaeMocTH, B JeHCTBHTeJIbHOCTH B 3HauH- 
TeJIbHOM CTeMeHH MOryT OMpefeATbCH H3MeHEHHAMH aJCOpOUMOHHEIX CBOHCTB 
CaMHX TKaHeH. 


UuctutyT Mopdosoruu »upoTHEIx uM. A. H. Ceseprosa Tlocrymuso 
Axkayemuu HayK CCCP 27 III 1957 
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BHO®U3HKA ), 


B. fF. KYJIMKOBA u E. A. THMO®EEBA-PECOBCKAS 


PACNPEJEJIEHHE CMECH OCKOJIKOB YPAHA, WEPHSA-144 
M WE3SMA-137 B OPTAHH3ME TPABAHOM JIATYWIKH 


(I1pedcmaeaexo axademuxom B. A. Dxeeabeapdmom 5 IV 1957 ) 


Hav6omee NOHO H BCeCTOPOHHE C MOMOIIbIO MeTOJa MeYeHbIX ATOMOB H3y- 
yeHO MOBeJeHHe pa3MUHbIX BBeJeHHbIX B OpraHH3M XHMMYeCKMX 3JIEMeHTOB 
y HeCKOJIbKHX BHAOB MuleKonHTaolwlMx. Jia cpaBHHTeJIbHOrO H3yYeHHA TOBe- 
J@HHA STHX BCMeHTOB B OpraHH3Me pasHbIX rpyIll 2KMBOTHBIX, U, B YaCTHOCTH, 
Pa3MUHBIX KaCCOB MOSBOHOUHBIX, HeoOXoHMo HakomeHve (akTHYecKoro Ma- 
TepHala MO MHOrHM BHjlaM. 

O6bekToM HacToAMeh paOorbl Oblmu sArywiku Buga R. temporaria. Uccae- 
oBaloch pactipeyleseHve 10 OpraHaM CMecH OCKOJIKOB ypaHa, Wepua-144 wv Le- 


34-137. Kpome Toro, Obl NpoBeeH HeEOOJbLION OMbIT MO H3YSEHH!O BOSMOXHOFO | 


BJIHAHHA COCTOAHHA 3MMHero OileleHeHHA Ha pactipesesieHve WesuA. Beero B onbl- 
TaX OblIO HCNONb30BaHO 67 MAryWwek OGoero Nosa. ONbITbI MPOBOAMHCb B MapTe- 
allpesie, Kora JISTYWKH HaXOJMJINCb elle B COCTOAHHM 3HMHero OlleleHeHHA. 
Bee OMnbITbI CO CMeCbIO OCKOJIKOB ypaHa, C WepHeM HM OCHOBHbIe OMBbITbI C We3HeM 
MIpOBOAMJUCb C AHAOHOTHYeCKMMH JIATYIWUKaMH, COJepKaBLIHMHCA IIpH TemMmMepa- 
Type 7—8°; YacTb 2Ke OMbITOB c Le3HeM NpoBesleHa Oblia Ha IAryWIKaX, BbIBeJeH- 
HbIX M3 COCTOAHHA 3HMHero OlleNeHeHHA MpH TemMepatype 20°. 

CMecb OCKOJIKOB ypaHa, Lepvii HW We3sHli BBOAUIHCb OMHOKpaTHO BHYTpHOpio- 
IWHHHO B Jose 0,25 pCu na ofHy aaryluky. PacnpefleteHue COOTBeTCTBYIOIIUX 
v3qyuatTesieH 10 opraHaM H TKAHAM MCCJeOBasOCb OOBIMHbIM MeETOJOM; CO B3Be- 
IUMBaHHeM OpraHOB M KpaTHBIX MpoO, H3roTOBJIeHHeM TpelapaToB H3 TKaHel, 
NOBeJeCHHBIX JO MOCTOAHHOTO cyxoro Beca HU C OMpefesIeHHeM AKTMBHOCTH Ha 
cueTHOH ycraHoBKe 5 co cyeTHolt TpyOKor B-2. Jina ycraHopmeHua pacmpefre- 
JI@HHA AKTMBHOCTH NO OpranaM JIArylwKH yOuBaHcb Yepes 6 uyac., 1, 2, 4, 8, 
16 u 32 cyrox. Cogepxkanve M KOHUeHTpaluA paHoaKTHBHOCTH BbIpaxkKaJWCch 
B MpOWeHTax OT BBeJeHHOrO KOsMYeCTBa C BHECeHHeM NoNpaBKH Ha CaMONOrJO- 
uleHve. Bec KpoBy, KOKH, MbIIII HW CKesleTa BbIPAXKaJICA B MpOleHTax or oOmlero 
Beca Tela, 10 II. B. Tepeurbepy (?). 

PesyJIbTaTbl OMbITOB C BEIepXKaHHbIM PACTBOPOM OCKOJIKOB ypaHa mOKa3a- 
HbI Ha pyc. 1. HauMenbuiaa KOHIeHTpalluaA OCKOJIKOB ypaHa oOnapy- 
*%KeHa B MBIMUMAaX, BbICOKAA — B MeYeHH, MOUKaX, CkKesleTe H Koxe. Tipuyem 
B NOUKAX, CKesleTe H KO*Ke KOHMEHTPalluA OCTAeTCA NOUTH Ha OHOM YPOBHe B Te- 
ueHHe BCero OMbITa, B MeveHH CO BTOpOro AHA HaOMOMaeTCA SHAYUTeMbHOe NOBEI- 
IleHHe, KOTOpoe OCTaeTCA MOCTOAHHBIM Jo 32 AHA (puc. | J). SaMeTHoe MOHMKeHHE 
KOHUeHTPpalW MOXKHO OTMETHTb B KPOBH H JlerKHX. Ha puc. 1 IJ v306paxeno 
coflep2Kahhe OCKOJIKOB ypaHa B TeX Ke opranax. Bombuloe KOMMYeCTBO AKTHB- 
HOCTH 3aJlep*XHBaeTCA B KOwKe, CKevieTe H Medenv. M3 KpoBu Ui MbILI Her ObicT- 
poe ee BbiJesleHHe, H K KOHILy onbira (32 HA) comep2KuTca B 10 pa3 MeHbIe aKTHB- 
HOCTH, YeM B Ha¥a/bHble CPpOKH. SHaUMTeJIbHO MeHbIe AKTHBHOCTH 3ajepKu- 
BaeTcA B MOu4KaX, JerkKHX HM ceeseHKe. K KOHIy onbitTa B STHX opraHax 
ocTaeTCA B ABa pa3a MeHbUle AKTHBHOCTH, YeM BHayase. 

Ha puc. 2 mpHBegenb!l pesybtatel onbira no pacmpejesenHio wepua. V3 
PHCyHKa BUHO, YTO B KOKe aHAaOMOTHYeECKUX IALYlek 3ajlepKUBaeTCA 3HauH- 
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Npouenmb om bbedennou akmubyocmii 


10 


16 


Han, 005 faa ok 8 ae 


iTeIbHad YacTb UepHa. Ecam B mepsple 6 yac. Mocwle BBeJeHHA NIpeliapata 3fecb 
oOHapy Keno 7,2% wepua, To Ha 16 JeHb — yxKe 50%. Kaptuna paciipesesieHua 


32 On. 


Puc. 1. Konyentpauna (J) u coxepxanue (//) ockKomKop ypaHa B OpraHax JIAryuek mocae PHYTpH- 
OpiollHHHOrO BBeLeHHA: J — MDI, 2 — koKa, 5 —neyeHb, 4—0uKH, J—cKeneT, 6 —ner- 
KHe, 7 — KpoBb, & — ceme3eHKa 


Wepua NO ApyruM oprahaM JArylWleK aHaslorMuna TaKOBOM y TeNJIOKPOBHbIX 2KH- 
BoTHBIx (*, °). Llepui orKsafbiBaeTCA rlaBHbIM OOpa3oM B CKeJleTe H NeveHH UW 


3HAYHTeJIbHO MeHbile B JpyrHX opra- 
Hax. 

PesyJIbTaTbI ONbiITa c Wesvem_H300pa- 
2KeHbI Ha puc. 3. Kak UH CJeOBalO O*KH- 
ath, Wesuit y aHaOMOTHYeCKHX JIALYWeK 
pactipeyeseTcad, KaK WU y ApyrHX %KH- 
BOTHBIX (7, °), paBHOMepHo oO opra- 
HaM C MpeHMYyLeCTBeHHbIM HaKOIIJe- 
HHeM B Mbluuax; K 16 jHIO ONbITAa Co- 
Hep2KaHve We3HA B TMocdeHAX COCTaB- 
aano 34%. B neveHu, NouKax uM cepAle 
HaOofalocb 3HaYHTeIbHOe TNOHHKe- 
HHe COJepsKaHHA We3HAH BO BpeMeHH, 
MeHblulee —B CeJleseHKe, KPOBH, CKeJIe- 
Te HW JlerkHx. OTHOCHTeIbHO BbICOKaA 
KOHIMeCHTpallua Hcosep Kanne We3suA oT- 
MeuaslHcb B TedeHHe OMlblTa B *Kesyou- 
HO-KUIICYHOM TpakTe H CeMeHHHKax 
Jiarywek. Ha 16-4 Jenb B KeuyOuHo- 
KHIN€YHOM TpakTe coflepxKasocb 2,2% 
Ue3ua. ITO, BOSMOXHO, yKasblBaeT Ha 
OJMH 43 TyTeH BbIBeACHHA We3HA W3 Op- 
raHH3Ma. BbicokKat KOHUeHTpalluaA lWe- 
3UA HaOofalacb B NouKaX, MeveHH, 
celleseHKe, JIerKHX, KomKe HU cepflle; ro- 
pa3o MeHbiIlad —B KpoOBH, CKeJleTe H 


100 


SS 


cy 


/Ipouennen om Gbedennou akmubrocmu 


4 025 if zy, 4 6 = (6 dn. 

Puce. 2. Coqepxkanne wepua-144 B opranax 

JIArYWeK MOCIe BHYTPHOPIOUIMHHOrO BBese- 

HU; CBCPXy BHH3: Koa, CKemeT, MeyeHb, 
NOUKH, JerkHe 


Mbluiax. MnrepecHo cpaBHHTb H3MeHeHHe KOHIeHTpallHv Wesua B cepyeqHol 
MBIIMMWe HW B MbIlliie Geqpa (puc. 3). OkasbiBaetTca, ITO Y HHTeHCHBHee padoraio- 
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i i MW BCero | 
mye CepedHol MbILIUbI ATYWeK KOHMeHTpalwA WesHA Ha. TP OrAEHM en | 
OMbITa 6omee BbICOKaA, UEM Y CKeJIeTHOM MbILUILDI. Vis cepfeaHOH MbILUIIb! Ue He 
H BbileseTca Obictpee, B TO BPeMA KaK B CKeJIeTHOM MbILIMe HaOsLOaeTCA H 
KONJeHHe WesHA BIOTh Jo 16 wna. i 

B orMunve OT TeMJOKPOBHBIX 2KHBOTHBIX y JIArylleK B Mepwo OWeneHeHHA 


lM peoOsayaer KO2KHOe [blxXaHve. ITo cKasaslocb Ha NOBeJEHHH CMeCH OCKOJIKOB | 
50 


10 


Npouenme om bbedenHnou akmubyocmu 


1 
: 025 a Pion pat iy) 2s f= 7 ae ee 


Puc. 3. Conepxxanve (/) w kontentpauna (//) wesua-137 B opraHax marymeK mocae 
BHYTPHOpIOwWMHHOrO BBeLeHUA: 1 — MbILULbI, 2 — Kowa, 3 — neueHb, 4 — nouku, 5 — 
cKeneT, 6 — cepque, 7 — merkue, 8 — kpoBb, 9 — ceneseHKa 


ypanHa, Wepusa H lWe3ua B Kox&Ke AsryuleK. Coflep2kaHve aKTHBHOCTH B Hel JOcTH- 
rao, COOTBeTCTBeHHO, 16, 55 uw 21%. 


Hamu NpoBeeH Tak*Ke OUbHIT NO HSYIEHHIO PaciipeeJIeHHA We3suA y AAryilek, 
HCKYCCTBEHHO BbIBeJeHHbIX H3 COCTOHHHA OUeNeHeHiA. Kak BHAHO 43 Tabu. bs 


Ta6auna 1 
KouleHTpauua WH cofepxKanue wWesHa-137 BopraHax aHaOHOTHYeCKHX HM «KOMHAaTHBIX» JArylek 


Uncno sarywek 4 2 3 3 
Cpeguuti Bec, r 33,9+5,2 34,5+0,07 33,8+5,4 35,2+5,1 
Cpok, JHH 1 P 8 he 

Temnepatypa, °C 1i—8 20 7—8 20 

Ra Cc k | Cc hk | Cc 2 | e 
Tleuenb 8,8 | 6, 0+0,49 6,0 | 5, 840,15 |0,779) 3,7 | 4, 140,54 | 1,9 | 1.66+0,42 | 0 Out 
Cee senKa 6,0 | 0,148+0,08 Giz 7} 0530 0,709) 4,4 | 0,24+0,07 | 5,4 | 0,21+0,09 | 0 845 
Slouku 19,0 | 3, 040,19 | 13,3 | 2, 940,04 0,053] 6,2 | 4, 340,05 | 4,6 0,77+0,30 | 0,169 
Cepgzue 18,2 | 1, 840,28 | 41,6 1, 0+0,31 |0,850) 6,4 | 0,91+0,416 | 2,8 | 0,29+0,09 | 0,025 
Jlerkue 6,0 | 1, 340,24 4,0 | 0,83+0,05 10,260) 2,4 | 0,56 1,7 | 0,26+0,04 | 0,002 
2Kesy JOUHO-KH- 
WeuHbI TpakT 533 4, 6+0,77 6,9 4, 740,35 |0,710} 4,6 | 3,45+0,48 | 4,9 | 4, 5+0,30 | 0,020 
Moptuibt 0,8 416, 6+1,42 0,9 |16, 9+2,66 |0,612) 1,7 | 28,9+2,40 | 1,6 | 36,645, 8 0,300 
Benpo 0,5 0,5 0,5 0,5 
CxKeseT 1, 840,24 1, 940,32 |0,500 2, 6+0,26 1, 6+0,15 | 0,052 
Koma 2,6 113, 242,63 3,3 16, 9+2,06 |0,888] 1,9 | 9, 540,10 | 0,9 | 4, 2+1,11 | 0,070 
Kposp 0,4 | 0,51+0,04 0,4 | 0,61+0,23 10,263) 0,5 | 0,87+0,26 | 0,4 | 0,56+0,08 0,480 
CemeHHYKH Baa 1, 040,42 5,6 | 0,87+0,02 |0,584] 5,5 | 41, 240,12 


* k — KOHUeCHTpalHA; c — cofepkKanHe 


B KOTOPOH IIpHBeJeHbI pesybTATHI onbITa B 1-li JeHb Nocne BBeLeHUA pasiHunh 
B pacnipefevleHHM WesHA «KOMHATHBIX» H AHAOMOTHYECKUX JAyWeK He OOHapy- 
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¢ TIOMOMIbIO KpHiepHA ¢ MOATBepAUJAa JOCTOBeEPHOCTh ITOH pasHHUbl. 
Y Arywek B NepHOl OlleleHeHus NOHMKaeTCsH pour ooaw pa Tela H BMecTe 


| MieHHeM OOMeHa Y «KOMHATHBIX» JIATYUIeK saan es Ooubilad CKOPOCTb BBI- 
ABeeHuA WesHaA M3 OpraHH3Ma. 

| TakHM OOpa30M 9TH OMbITbI He NOKasasH CyWlecTBeHHOH pa3HHUbl B THMe 
| pacnpegeteHua IpHMeHABIUHXCA HAMM M3yyaTeJiel y IArYWKH No cpaBHeHHIO 
|‘C TAKOBbIM Y XOPOIIO B STOM OTHOIIEHNH H3y4eHHIX MleKoNMTaoulux. Hekoro- 
| PbIM HCKJIIOUCHHEM ABJIACTCH JMUIb Ooslee BbICOKOe COJep Kane BCeX H3YYCHHbIX 
_w3slyyatesieH B KoxwKe, OObACHAeCMOe OTHOCHTEbHO Ooslee HHTEHCHBHBIM KOXKIIbIM 


AbIXaHHeM VW BHINeIECHHeEM Vy aHaOvoTHuuecKkHx JIAT YIueK. 


Vuctutyt 6uonorua Tlocrynuso 
YpaubceKoro dusuana Akawemuu Hayk CCCP 10 I 1957 


LMTHPOBAHHAA JIATEPATYPA 


Tite Gale pleHiT ben. vlanyiikayl50. 92 Sy ele olo dy Gama GomnapeeA rch: 
Biochem. and Biophys., 45, 2, 423 (1953). ° I. Hamilton, Radiology, 49, 1935 (1947), 
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Jloxnnagnm Akayemuu Hayk CCCP 
1957. Tom 115, Ne 4 


TEXHHYECKAA PH3HKA | 


A. HW. BATKHH 


MPMMEHEHHE PAXMOAKTHBHbIX H30TONOB MPH HCCJIEXJOBAHUM 
MEXAHH3MA OCHOBHDbIX MPOLWECCOB FOPAYUELO JIYKEHH A 


(IIpedcmaeaexo axademuxom H. II. Bapduxom {15 Ill 1957) 


HecmoTtpa# Ha MHOrOBeKOBOe CYUIeCTBOBaHHe, Mpollecc ropsvero JlyKeHHA 
2KeCTH JO CHX Mop He HMeeT 3aKOHYeHHO Teopun. B MHOTOUHCJIeHHbIX paooTax 
(!-4) npHBoAATCA TaKHe OCHOBHble peaKUMH, MpoTeKalollve B d1OCcOBOM y3e 
TeXHOJIOrHH Topsyero JlyKeHHA: 


ZnCl, + 2H,0 > Zn (OH): + 2HCl, (4) 
FeO + 2HCl— FeCl, + H,O, (2) & 
FeCl, + 3Sn— FeSng + SnCle. (3) 


STH peakUMH MpH3BaHbl pasbACHHTb, YTO Boa H COMAHAA KNcMOTa BO csroce 
B H3BeCTHOH Mepe ABJIAIOTCA MOJe3HbIMH UaCTAMH, ITO PONb chiroca CBOAUTCA 
K OUHCTKe NOKPbIBAaeMOrO MeTAaJIJIa OT OKHCJIOB B MOMeHT ero Norpy2xKeHua 
B BaHHY C 2XHJKHM OJIOBOM. B yMOMAHYTHIX paOoTaxX IMUIb CIerKa yKa3biBaeTCs 
Ha pOJlb (hlioca Kak Cpef{bl, YMeHbIUJalollleH MOBepXHOCTHOe HAaTAKeHHE OOBA HU, 
CJIEOBaTeIbHO, yslyuulaiollel pacTeKaHHe OJI0Ba MO MNOBepXHOCTH 2KecTH. 
VW. A. Kakoscxuit u H. C. Cmupuos (°) pa3sBuau STH MpefcTaBleHusa o cburoce UH 
BBIBHHY JIM TESHC O eTO OCHOBHOM MU HCKJIIOUHTeIbHOM pow B KadecTBe MOBepX- 
HOCTHO-aKTHBHOH cpeJbl. 

BropoMy BaxkHeHiueMy 9Tany npollecca — oOpasoBanutwo uddysvounoro, 
MpOMe*KyTOYHOrO COM (MofcoA) — NocBallenbl padoTh Tamenena (°), JxxKounca 
wu Xopa (*) 4 ap. B paOore (?) Xop u XemxKec, ropops 06 ysopyaTom noscoe, co- 
CTOAMEM H3 TeMHBIX H CBETJIBIX YUACTKOB, NOKPbITHIX KpucTanmamu FeSn,, 
yka3bIBaloT, YTO CBeTJIble yYaCTKH BOSHMKAIOT BCJeCTBHe TpAMOli peaklu 
Mey *WKele30M %KecTH HU KHAKHM OJOBOM: 


Fe + 2Sn— FeSng, (4) 


a TeMHble yuacTKH OOpasylorcsA B pesysbTaTe NpoTeKaHuA peaKuH (3) H ocesa- 
HHA TEMHBIX KpHcTaoB FeSn,g Ha 2KecTb. 

Ykaganuble NpeAcTaBsIeHHA MOXKHO U30OPa3HTb B BUe CXEMBI, NpHBeeHHoli 
Ha pue. |. 

Jn BbISCHeHHA HCTHHHOPO Me€XaHi3Ma OCHOBHEIX HpolleccoB rops¥uero sy- 
XKEHUA MbI IpeAIPHHAIH NOMbITKY MpoceUTb 3a ABYXKEHHeM UacTHIL O0Ba Ht 
*KeIle3a BO (JIOCOBOM TEXHOJOFHYeCKOM y3sle C MOMOLIbIO IPpHMeHeHUA MeTo- 
a «MeUeHBIX aTOMOB). C 9TOM WedbIO palWoakTHBHble H8OTONbI OOBa WIM 2Ke- 
Jie3a BBOAUIM, B 34BHCHMOCTH OT peliaeMol 3afaqu, B KUAKYIO BaHHy wsM cbuioc. 

Merognka onpejeneHusa Tepexola «MeYeHOoroy aTOMa H3 OHO CpedbI B ipy- 
rylO 3aksOUasach B CeAYIOMeM: JIA ONpesesteHuaA Mepexojla oNOBRa BaHHbI BO: 
(b0 C B BaHHY C XKHIKUM OJOBOM BBOAWA palHoaKTHBHOe Os0BO Gn): O05.) 
O10Ba, BSATOTO H3 BaHHbl, PacTBopAIH B Qy (r) dstoca (pacnapa ZnCl, npu 
340°) u B Takolt cbatoc onyckanu OOpasell KecTH TOMMMHOL 0,27 MM c nuollayb1o 
norpyxenusx 1 cm’. Pasuuua BecoB o6pa3sua Jo MU Mocwe MOrpy2XKeHHA qq (ry 
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Puc. 3. Tlopucrocrb noxcnox- a — noxcnolt npombluieHHO >KeCTH, 6 — Moscuoli 
*KecTH Nocme O6pa6orku Bo (piioce-pacnsape, cokepxKallleM XJOPHA omoBa. 2X 


JAH, rt. 115, Ne 4, Burkuu 


bipaxkasa Bec @yloca, TOHKOM nweHKol NoKpbIBaBUero o6paseu. Yaempuas 
PKTHBHOCTh (hiioca Ollpefedaach B pesy/bTaTe H3yYeHUA OOpasiia, MoMellleH- 
oro No TpyOKy cyueTunKa. 
£7 


lg=—— 
1 I ’ (a) 


a yAelbHaAx AKTHBHOCTb OJIOBa NOACUNTHIBaANach TO (bopMysle 


1@Q» 
fo, os Q, (6) 


Kaxkpit pa3. yenbHyto AKTMBHOCTb (pioca, HaBeeHHOrO Ha 3epKalO BaHUbI, 
OlMpefeAM TyTeM BBeJeHHA OOpasila KecTH Bo cbitoc H W3MepeHHA HHTeHCHB- 
HOCTH H3JIyeHHA ero MOBEPXHOCTH, OTHeCeHHOH K Becy (butoca Ha oOpazile. 
O HaKOMJeHHH OJ0Ba BO *ulioce MOXKHO CYAUTb MO OTHOIIeHHIO 


i 
| 7 (B) 


re k — xosdbuunent paciipeyenenua. IIpu olpefesieHHH Tlepexofla *Kele3sa 
M3 dyiroca B BaHHY, BO @yioc-pacias BBO,uIu pauoakTHBHOe %Keseso0 (Fe*) 
B Bue FeCl, uw MpHMeHaAIM anHaso- 
THYHYy!O MeTOAMKY, Npuyem Koaddu- 


WHeHT pactipeyemenua ky= 7 Xa- 
1 

paKTepH30Ball OTHOCHTeJIbHOe HaKOII- 

JieHve 2Kesle3a B OJOBAHHOH BaHHe. 

PacTBopeHHe  Keyle3a 2KecTH BO 
@aroce HU JaibHeHWHl ero Nepexod B 
BaHHY MOXKHO OblIO |MpocieqHTb Ny- 
TEM IJIEKTPOJHTHYeCKOrO HaHeceHHA 
aKTMBHOoro Kevesa (Fe°*) na oOpasell 
*KecTH UH (Nocse ero mpeObipaHHA BO 
(biroce) MpoBepKU aKTHBHOCTH (puroca, 
a 3aTeM HM OJIOBa BaHHbI. IIpu 9Tom 
@akT Nepexofa %*Kese3sa oOpasila ye- 
pes duoc H BaHHy B Moco ompe- 
Nensasici WyTeM M3MeHeHHA HHTeH- 
CHBHOCTH M3s1yYeHHA MOBepXHOCTH MOACOA COpasyoB H3 OObIMHOH *KecTH Ges 
UX MpeBapuTesbHOrO NOKPLITHA paWOaKTMBHbIM KeJe30M. 

IlpopeyeHuble uccuIeqoBaHuA MoKasaslW, YTO NPM MpoXowKJeHnuu cTabHou 
JI@HTbI B BAHHY Yepes dstoc (ZnCl,) useT pacTBopeHHe %*Keslesa Bo dtroce (Fe -+ 
+ 2H*->Fe?* + H,) u oOoratlenve ero xopHyamMu x*eJle3a. B To Ke Bpema 
ONOBO X%KMAKOH BaHHbl MepexoquT Bo croc NyTem pacrBopenua (Sn + 4H*—> 
—Sn‘*-+ 2H,) 4 B OCHOBHOM Mo peakuuH (3). Tlosromy B «KesesHcTbIX» (ocax 
OJIOBO HakallMBaeTca ObicTpee, YeM B UNCTHIX. Ilepexof O0Ba H3 BaHHbI BO 
(bilioc CBA3aH C BpeMeHeM 7 MapaOosMyecKOM 3aBMCHMOCTbIO, a IIpH JaHHOM 7 
U3MeHAeCTCA SKCMOHCHUMaIbHO Cc TemMNepatypoH. M3mepeHuat MHTeHCHBHOCTH 
M3 YYeHHA MOBePXHOCTH NOcsIOA Ha KeCTH pM pacTBOpeHUM aKTMBHOrO *Kewlesa 
BO @sroce ONpoBeprsi MpesMomoxKeHve O Mepexogle KpucTasoB FeSnz, oOpa- 
SYIOLWMXCA TO peakUuH (3), B Nosciol: Bo BceX Cy4uaAX MOKa3saHuA CyueTUNKa 
He peBblilatu dona. TakuM oOpa3oM, HeJIb3A OTOMKACCTBIATb KPHCTAJIVJIBI 
FeSn, nofcmos u Kpuctannbl FeSn,, miaBarollve B BaHHe B BUJe TAxKeOFrO 
WIM JerKoro MeTaa. DTH KPHCTaMJbl OTMMUAIOTCA TaK%*Ke HW PopMoi. 

HanGoulee cyllecTBeHHbIM JIA HCCeAOBaHHA MeXaHusMa JlelcTBuA dsioca 
OKa3aJIHCb OMbITbI MO MpOBepKe AKTMBHOCTH CTaJIbHbIX IaCTHH, ONyCKaeMbIxX 
Yepe3 (birloc B BaHHY C AKTHBHBIM O0BOM. [locule y2KeHUA MBI OTpesaM y Na- 
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Puce. 1. Cxema ayxenua | 


t 


CTHH HW KHIOIO 3asly2KeHHY10 YacTb WM U3MepAJIM AKTHBHOCTb TeX yacTel TW1aCTHHG 
KOTOpble Obi Bo dtioce. Bo Bcex CAyYaAxX MOKasaHHA CUeTANKA BbIABUIH (pak ; 
OCaxKeHHA O0Ba H3 dlloca Ha 2%ecTb BbILWe YPOBHA OMOBAHHOM BaHHbl. IT 
TipescTaBsAo OcOOeHHY!0 WeHHOCTb B TOM CJlydae, Kora BUSya/bHO OJIOBCt 
He OOHapy2KuBaslocb. C MoBbIMeHHeM KOHMeHTpauHH OOBa BO dbulroce HC yBe: 
NWUeHHeM TeMMlepaTypbl (biioca pesKO Bo3spacTasIO YHCO MMIYJIbCOB, NOKASbIy 
BaeMbIX CUeTUMKOM, UTO XapakTepH3yeT MOBbILMeHHe MHTCHCMBHOCTH BbICaKUY 
BaHMA OJIOBa OT yKasaHHbIx (paxTopos. Ip sTOM oca?KJeHHOe OJIOBO y2Ke HMCely 
BUMMbIM COM TOJIUIMHOK Jo Hey 
CKOJIbKUX MMKpOHOB. M3yy4eHne 
CTeMeHH BbICaXKUBAaHHA OT BpeMeH 
oka3auio, UTO C YBeJHYeHHeM * 
CKOPOCTb OCaxKJeCHHA 3aMefIAeTCA,| 
KpoMe Toro, MHorokpaTHaa lpo- 
Bepka Tlokasaa, 4YTO MHTeHCHB= 
HOCTb H3JIVYeHHA HU, 3HA4HT, OCAK 
JIeCHHA yBesMUMBaeTCA C Nepexo-~ 
JOM OT (b1HOCOB pacTBOPoOB Ha (PJItO-] 
CbI-pactaBbl Ip OHO H TOM *Kek 
payuoakTuBHocTu dsioca. Takum 
(mamenoii o6pa3om, Obl cAemaH MepBblit oc- 
don nimamann) el HOBHOH BbIBOX’ O TOM, YTO (Pi10C, | 
. o6orallleHHblHd OJIOBOM, lpefcTaB-, 
Puc. 4. Cxema ayxenua II * sideT CoOoll 2eKTPOAUT C OCHOB-| 
HOM aKTMBHOM YacTbIO H3 coment. 
MeTaJlla NOKPbITHA, KOTOPbIM BbICaKMBaeTCA Ha MOBEPXHOCTH CTaJIbHOM JICHTHL 
B Bue TOHYaleH nieHKuH. IIpu norpyxeHHH B BaHHY 2%HAKOe OOBO C MO-} 
MOLLbIO (lroca pacTeKaeTcA No y2xKe NOATOTOBJeHHOH MOBepXHOCTH OJHOMMeH- 
Horo MeTavisia (8). 
OcaxkleHHe MeTasiJia NOKpbITHA Ha JIEHTY BO (uroce OCYMeCTBIAeTCA, BO- 
MlepBbIX, 3a CUeT peaKUMH BbITeCHeHHA 


Fe + SnCl, > FeCl, + Sn (5) 


snCly, on Clo 


M, BO-BTOpbIX, 3a C¥eT paOoTbI rabBanHnyeckok appl Sn — Fe, na noBepXHocTH 
pasjela IByX %KMAKMX (as: oOBO — dsroc, Mp aHOAHOM MoBeyeHHU OOBA. 

Pusuko-xXHMudecKHe CBOlicTBa (lkoca, €fO AKTHBHOCTb, Kak (byHKILMA KOH- 
WeHTPalMu COJeH OOBA, BIMAIOT Ha KaYeCTBO NOAPOTOBKH BO (piioce MOBepX= | 
HOCTH CTa/IbHOM JIeHTbI Nepe rOopaAyHM NOKPbITHeM HM MpefompeseAwT CHVIOWI- 
HOCTb MOKPbITHA. 

Bo BpeMa Hallux uccleqoBanul oOHapy2KusCca elle OUMNH OCHOBHOM mpo- 
tecc Bo dutoce. M13-3a BbicoKoit TemmepatypbI droca (220—250°) uacTb Bbica- 
MEHHOFO OJIOBa, OOpallleHHad K CTabHOM MOBepXHOCTH, BcTyMaeT B XHMMUe- 
CKYIO CBASb C KJC3OM CTAJIbHOH OCHOBbI C OOpas0BaHHeM MHTepMeTaIMYeCKOrO 
coeyuHeHuA FeSng. 

@akT MporekaHuA Havana AudpysvonHoro Mpollecca, 3aKaHuMBatomleroca 
asiee B XHAKOM OOBAHHOH BaHHe, Obl OTKpbIT MyTeM 3aMepa AKTHBHOCTH 
TOH YaCTH CTabHOTO OOpaslla, KOTOpaA HaXOAMJACb BO (ioce H 3aTeM OGesuIy- 
AMBaAacb JO MOACOA B TOpsAYeM pacTBOpe MeTaHUTPOGeHs0MHO KUCHOTHL. 
OnsiTb-TakH, YCIO MMNYJbCOB, NOKaSaHHbIX CUeTYHKOM, BOspacTaso Cc pocToM 
aKTHBHOCTH (plloca HM YBeJIMYeHHeM BpeMeHM BbIepxKU OOpasita. 

Tak ObluIO YoKa3saHo, YTO HpoTeKanne AudbysvonHoro ipollecca Mexkly 
OJIOBOM HM 2KeCTbIO HAYMHAaeTCA BO (proce MH XapakTep OO6pa30BaHUA Moscos 3a- 
BUCHT OT (PH43HKO-XMMM4eCKUX CBOMCTB roca MO Beeli ero BbICOTe B3aHMO/ell- 
CTBUA C *KecTbIO. IIpu coce-pacnmaBe Mofcioii He uMeeT y30poB u mpecTaB- 
ixeT COOOM OAHOTOHHOe MasoMopricToe MOKpbITHe 3 KpHcTaNIOB FeSn,; upy 
KUMIsAeM (btoce-pacTBope MofcJoli uMeeT ysopuaTyt0 NOBep XHOCTb H3 Yepeylyio- 
WMXCA CBeTJIbIX H TeMHbIX TMov0c. 

TeMHble NOJIOCKH ABJIAIOTCA MHOrOMopucTbIMH yuacTKaMH, 10 KOTOpbIM peAKo 
12 


asMelaoTCH 3a4aTKH KpuicTaoB FeSn,g. Takoli BbIBOX HardiaqHO WuJOcTpH- 
yeTcad pauorpaMMaMi, Oa W3 KOTOpbIX MpuBefeHa Ha puc. 2. Pagquorpammpl 
HATLI C OOPasIlOB Nocde UX NorpyKenuA yepes KUNAUIMi Pmoc B AKUAKYIO 
aHHy C paqvoOakTHBHbIM O0B0M (Sn!!%, Sn!8) w 3atem oG6e3ulyxKeHHHIX. 

| OTH BbIBOAbI MOCMyKUIM OCHOBAHHeM JIA YTBepKeHUA, YTO MOpHcToCTh 
JOBAHHOFO NOKPbITHA 3aBUCUT OT NopHcTocTu Audpy3noHHoro COA VM YTO AIA 
OYYEHHA MAJONOPUCTHIX WIM OeCHOpUcTHIX NOKPbITHH HeEOOXOAMMbI YCOBUA, 
cKsloUalollue OOpasoBaHHe TeMHbIX MOJel NToAcOA, YTO MOXeT ObITb JocrTur- 
fyTO IipMMeHeHveM (bitocoB-pacnmaBoB, OoraTbIX XJOpHyamMu osoBa (pu. 3). 

B oOlleM, NpoTekaHHe MpoleccoB Bo (mocoBoM y3uie MpHOH*KeH'10 MOXKHO 
pecTaBlTb B BYjle CXeEMBI, IPHBeeHHOK Ha pHc. 4. Bce nomowKenHnA, XapakTepH- 
ryrollive Tipolecc TOpAYerO JYXKeuHA, ABIAIOTCA NPHHUANMabHO OOWMMH JIA 
wOoro ropxvero MOKpbITHA. 

TIpouleccbl ropavero UHHKOBaNMA TosysaroT anvamoruyHoe OObACHeHHe; 
asHWla 3akJ11OUaeTCA JIMWIb B TOM, YTO OCamKeHHe UMHKA M3 cpiioca Ha CTaJIb- 
yO MOBEPXHOCTb HJeT TOMbKO 3a CYeT paOoTHI rabBanHyecKkol napbl Zn —Fe 
e3 MpoTeKaHHA peaKUMH MexKy *KelesoM HU XJIOPHCTbIM WHHKOM (ytoca. 


Tlocrynu o 
14 III 1957 
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TEXHHYECKASA PH3HK | 


A. B. KOJIBUEHKO u A. Ao CHJIHH 


O PE)KUME HU 3AKOHE TPEHUSA PESHHbI MPH CMASKE 
B OBJIACTH BOJIbLIHX CKOPOCTEM WH HAIPY30K 


([Ipedcmagneno axademuxom IT. A. Pe6undepom 20 III 1957) 


Uccneqonanua TpeHHA B OCeBOM Pe3HHO-MeTaJJIMYECKOM MOAIUMMHUKe, we 
MeHAeMOM B TypOoOypax, MpoOBOAMJIMCb Ha YCTaHOBKe, CX€MaTHYeCKH U300pé 
*KeHHOM ua puc. 1. OOpesvHeHHbIt NOMMATHUK NPHKUMAJICA K CTAJIbHOMY JHCKY 
BpalllaiollleMycsa Ha Basly smeKkTpomoTopa. Harpy3ka ocylllecTB.Aach Pup aBst 
yecKHM ciloco6om. Moment TpeHHaA BOCIPHHUMAaJICA THApaBJMYeCKHM JlaTUHKON 
TlopepxXHocTb cTaJIbHoro JuCcKa Oplia oO} 
wuIu@opaHa lo 6-mMy Kmaccy 4HCTOTES 
TBepOCTb pe3HHbl cocTaBJAa 85—EF 
e]{MHHIL. | 

Cma3ka MH oxslaxKeHve NpoH3sBo_usIMC 
TYTeEM NofayH BOLI B KaHaJIbl NOAMATHY 
Ka lof JaBsieHveM 0,2 aTM B KOJIHYECTE 
0,2 m/ceK (HefocTtatouHad) u 0,4 a/cel 
(o6umbHadA CMa3ka). | 

Kos®ulvexT TpeHHA oNpeyenasica Ty 
(bopmMyuie 

_ M+a 
P= (WE Bye? 


rye M —wmoment tpenus, N — ocepal 
Harpy3ka, ep — payMyc Tpenua, a u B -f 
KOHCTAHTHI CTeHa, YUHTHIBAIONIe MoTep 
B CHCTeMe IIpH Nepefave oKpy2XHoro yct 
JIM WH HavaJIbHy!lO Harpy3ky Ha Mapy Tpél 
HUA (0 = 6,5cm, «= 25 xrem, 8B = 60 xr 
HoMunaJibHad WiowWlayb KoHTaKTa 56 cm| 
Ha puc. 2 npeycraBnena 3aBucuMoct 
KOSPPUIMEHTA TPeHHA OT CKOPOCTH CKOMIE 
Puc. 1. Cxema ycraHosku: /— kamepa jxepyyq Ip BOAHOH cMa3Ke HW 6obIIO 
Cpa pean ee HOpMaJIbHOML Harpy3Ke. AnanormuHad 3¢ 
noqnaTHuK, 6 — jarauK, 7—oKHa ys BMCHMOCTb OblIa NomyYeHa panee payo 
MPOMbIBKH, & — MaHomeTp, 9—an. YccneqoBatese (1, *) Ana payuanbHbl 
MOTOp PeSHHOBbIX MOMLMNHHKOB, B KOTOpBIX, Ka 
STO JOKa3aHO NpAMBIMM onbiramu Ilanwr 

KoBa (°), HMeeT MecTO %KHJKOCTHBIL pexXKUM TpeHHuA. 

CyllecTBoRaHve CIVJIOWHOrO CIOs cMa3KH TlOMTBep*KaeTcA Take Kauec: 
BeHHDIMH COBMACHHAMM HalieHHOH HaMu 3aBYCHMOcCTH c O6OOMIeHHOTI KPHBO 
*KUNKOCTHOTO TpeHHA Baprenepa u Tleperymozoti (4). 

TlonaATHe @KAAKOCTHBIA pexxuM) B aHHoM culyuae oTIMYaeTCA OT OOIenpuHs 
TOPO, TOCKOMBKY CYMeCTBEHHOe BIMAHHe Ha TpeHHe OKa3bIBaeT MepoxoBaTocT 
o6eHX TPyMlMXxcaA NoBepxHocteli. Iro o6bAcHAeTCA TeM, 4TO TONIMHHAa cMa3ot 
HOPO CJIOA H3-3a HUSKOM BASKOCTH BOLI Masia MO CpaBHeHUtO c BHICoTOL Hepor 


HOCTeH CTaJIbHOH MOBepXHOcTH. OjHako BOSHUKarolllee B3aHMOeHcTBHe Wepc 
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SOBATOCTeH Pe3HHbl M MeTaJiJla, NO-BHAMMOMY, He IIPHBOAUT K MIpopbIBy CMasou- 
oro COA BCJeCTBHe MaJIOCTH BeMYMHbI MOLyA yupyrocTu pe3suHbl. Pesynp- 
raTOM B8aMMOjeHcTBHA BbICTYNOB MeTasa U pe3HHbI Yepes BOAAHbIe MpOCMONKH 
|HBJIAIOTCH, OUCBUAHO, YaCTbIe BEPpTHKaJIbuble RepopMaluu (KoNeOaHHA) NOBepx- 
HHOCTHOPO CJIOA PESHHI, Ha BOZOyKJeHHe KOTOPHIX 3aTPauMBaeTcA YacTb 9HeEPrHuH 
TpeHHA. OTUM, BEPOATHO, OObACHAeTCA HECKObKO MOBbILMEHHbIM KoabunveHT 

MKMJIKOCTHOPO TpeHHA MPH He OYeHb OOUbUIMX CKOPOCTAX CKOJIbKeHHA. 

C pocToM CKOPOCTH CKOJIbXKeHHA, BbISbIBAIOINMM YTOJIMeHve CMas04HOrO 
CNOA, SHeprud, 3aTpauMBaemad Ha e*opMalluu, yMeHbIuaeTcs JO MMHAMYyMa, O 
HeM CBHJleTeJIbCTByeT CTpeMJleHHe KoS*PPNUMeHTa TPeHHA K OObIMMHOH WIA KU]- 
KOCTHOrO pexKuMa BesuunHe (puc. 2). OuerNyHO, YTO Cc yBeMMUeHHeM BASKOCTH 
bMa3KH HW YMeHbINeHHeM IWepOXOBaTOCTH XKeCTKOM MoBepXHocTH KOeOaHHA O- 
BepXHOCTHOPO CJIOA Pe3HHbI OcNaOeBalOT HH BOBCe HcuesaIoT. 
| Bombiraxc MepeMeHHbIM HOp- 

MaJIbHbIM JaBJIeHHeM Mapa TpeHHA # 

(puTupasach B TeveHHe 3 Mun. 408 

Ok Harpy3kou B 3 KI /cm?. [loxa- 

BAHU aTYMKa CHMMAJIMCb Tocse 902 

MMHYTHOM BbIJepKKU Tos, ovepes- 

(HOH ‘Harpy3KoH. Ora MeToquKa «tin 

oOeceyHBaya MOBTOpAeMocTb B "0 2p 40 60 m/cer 
pelenax 10%. @ 

HatieHHad 3aBHCuMOCcTD yiJleJib- 

HOW CHJIbl TPeHHA OT HOpMasIbHOlt Puc. 2. 3apucuMocTb Koappuunenta ene 
MarpYSKH QA cayyaes OGwbHOl —POCTH CKOmbKeHIA Th CMe 
WM HefocTaTOUHOH CMa3sKH JlaHa Ha 
pue. 3. 

Vis puc. 3 culeqyer, YTO pH yBesMYeHHM HOPMAJbHOM Harpy3KH CHa TpeHHA 
CTPeMHTCH K MIOCTOAHHOH BemMUNHe, OMHAKO Ip OYeHb COMbUIMX Harpy3kax 
HaOmoaeTcsd ee abHeliliee yBeMYeHHe, MO-BAMMOMY, B pesyJIbTaTe BbIqaB- 


20 40 60 A /cmé 


Puc. 3 Puc. 4 
== ° Se, 
Puc. 3. 3aBHCMMOCTh CHILI TPeHHA OT HOpMasbHoli Harpy3KH. v =4,8 M/ceK, t = 20°. a wig) Ua 
HeJOCTATOUHOK CMa3Ke, 6 — TIpH OOMbHOM CMa3Ke 
Puc. 4. 3apucumoctTb Kos pUuHeHTa CKOMbKEHUA OT HOPMasbHOM Harpy3Ku Vv = 4,8 M/ceK. a ~ 
IpH HegocTaTOuHOM cMa3Ke, 6 — pH OOHbHOM cMa3ke 


NMBaHHA CMA3KH B OT/[eJIbHbIX MeCTaX KOHTAKTa M OOpas0BaHHs OUarOB rpaHHy- 
HOrO TpeHHA. - 
Benvuuna ropv30HTasbHoli MoWalKN Ha KpMBbIX (pc. 3) 3aBMCHT OT KOUH- 
YecTBa MoaBaeMOli cMa3KH HM BOSpacTaeT Cc ero yBeIMYeHHeM. © SUR) Bh 
Ha puc. 4 Jana 3aBucuMoctb Kosdibulmenta ckoubweHHA 1/p OT HOPMaNbHOK 

Harpy3kH JIA cayuaeB OOHAbHOM HW HeocTaTOUHOH CMa3KH. Bact 
IIpupefenuble JaHHble MoKa3biBaloT, YTO Mp OOMIbHOM cMa3Ke TpeHHe 
nowwnuaetca dopmyie Tupwona—JIeunn (°,°) B nuTepBane Jo 60 KI'/cm? v Ua- 
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cTm4uHo caenyer eft (70 15 KT /cm’) npu Hegocraroynol cmasKke. IIpu Oonpuiax 
Harpy3kax Koodpullwen? TpeHHA Bospactaer. a 
Jlauuple puc. 3 u 4 cormacytorcd ¢ pasBuTbIM B padorax Baptenesa f aa 
HlONOXKEHHEM O TOM, UTO aHANMTHYeCKad CBASb CHJIbl TpeHuA c Harpy3kol (3a- 
KOH TpeHHA) OlpefesteTCA B OCHOBHOM He MOJleKyJIApHbIM MeXaHH3MOM TpeHHA, 
a 3ABHCHMOCTbIO TpeHUA OT MwoWaqu akTHYeCKOrO KOHTAaKTa, KOTOpPas! B CBOIO 
o¥epelib 3ABMCHT OT Harpy3KH, YUpyrocTu MaTepHasa HM pesbetha MoBepXHOCTH 
KacaHusa. CreqcTBHeM 3TOrO ABJIAETCA CXOMCTBO 3AKOHOB CyYXOro TpeHHA Pe3HHBl 
WM TpeHua ee co cMa3KOH. B MocmeqHeM cJly dae 

TaoOauua f nO Mlollaqb1o tbakTHYeCKOrO KOHTAaKTa Mb! MO- 

3aBucuMocTh Kosppulmenta HHMaeM CYMMapHyloO Twollab 30H HavOowbile- 
(TPCHHA MOKOA» OT NPOLOWKH- po cOMKeHHA padounx NoBepXHocTel. Ilo Me- 
ce a pe yBeIMYeHHA HOPMaJIbHOM Harpy3KH YACIO H 
BeIHUMHa TaKHX 30H HellpepbIBHO BOspacrTalcT, 

NOUS ROTA p CTpeMACb K ONpefleseHHOMy MaKCHMyMy, MocuJle 
JIOCTH2KeHUA KOTOPOTO CHa TPeHHA MOUTH He 3a- 
BHCHT OT HOPMaJbHOH Harpy3ku. JlanbHehway 
P=3xI/cw HEOObIUOH POCT CHJIbl TPEHHA OODACHAeTCA NO* 


5 cek 0,52 CTeMeHHbIM BbIaBIHMBaHHeM CMa304HOrO CJIOA! 
NOS Ee 4,4 DKUAKOCTHBIM pexKHM TpeHHA COXpaHAeTcaA AC 
os sie oe TeX lop, NoKa yBesM4eHHe HOpMaJIbHOH Harpy3- 
ae 6.4 KH He NpHBOAUT K JIOKaJIbHOMY HpopbIBy YyTOH- 

YeHHOrO WO Tipefesa CMa304HOrO COA, O eM 
P=7 «I /cm* CBHJleTeIbCTByeT pocT Kos*PuuUveHTa TpeHHA. 
15 cex. 0,59 HaluHX 9KCIe€PpHMeHTaX YKa3aHHOe ABJIeHHe OT- 
crn ae MeuaJIOCb B 3aBHCHMOCTH OT YCJIOBHH CMa3KH 
HH. : 


mp Harpy3kax oT 40 yo 60 xKI/cm?. 

OrHocHTesbHOe MOBbUMeHHe KoasiPpdPvuneHTa 
TpeHHA Mp MaJbIX HarpySkax (pue. 4) OObACHAeTCH, Ha Halll B3rAA, BUA 
HHeM HavaJIbHOH WepOXOBaTOCTH MOBePXHOCTH pe3HHbI, crmaxKuBarolilelica 
pcocTOM HOpMaJIbHOrO JlaBJIeHHA”, a Take B Tpollecce MmpupaGorKH. 

Bombo WpakTH4ecKHl MHTepec MpelcTaBsAeT UcceoBaHHe MWyCKOBBbIX 
XapaKTepHCTHK pe3HHO-MeTasIMYecKHX No_wWHnIAHKoB. M3 mpwBeleHHbIX B 
TaOu. | MaHHbIX o KospulwenTe «TpeHuA NOKOA» cuIeLyeT, 4YTO BbI<aBIMBAHHeE 
BOAAHOM CMa3KH NPOHCXOANT B TedeHHe HECKOJIBKUX CeKYH] Mocse MpHOKeHuA 
Harpy3kH, T. €, 3HaYHTeJIbHO ObicTpee, UeM B Cy4ae BASKOH cMa3KH (4). Bosee 
JWIMTeJIbHBIM KOHTAKT MIPHBOAMT K OoMbIIMM CHIaM TIpusHnanuA BeCNeACTBHE 
B3aHMMOJeHCTBHA PeSHHbI H MeTasJia Yepes rpanH4UHblii col CMa3KH. 

C pocToM HopMabHOM Harpy3KH KospPPvuneHT «TpeHus TOKOM) YMeHb- 
ilaeTcH. OKCHepHMeHTHI MOKasaIM Tak%Ke, YTO BUpolecce [uTeMbHOH pa6oTh’ 
CTAJIbHOM MOBePXHOCTH KOSPPUMHEHT «TpeHuA MOKOS» MagaeT Jo 0,3. pu stom 
OH OKa3bIBaeTCA CTAOHJIbHBIM BO BPe€MCHH H He 3aBHCHT OT HOpMaJbHOM Ha- 
rpysku. C ypelH¥eHHeM UHCTOTHI! MoBepxHocTH Jo 12 kmacca KoadipuuweHt 
«TpeHHA MOKOA» BOspacTaerT. 

Apropbl BbIpaxkalor OlarofapHoctb pod. T. M. Baprenesy 3a WeHHble KOH: 
cy braun. 


Bcecons3ublii Hay4HO-HCCeOBaTeM_CKHIi H MpPOeKTHBIl MHCTHTYT Toctynun0 
f10 OypeHMIo He*TAHBIX HW PasOBbIX CKBAXKHH Oo ie1957 
Vuctuty? Hepru 
Axkajlemuu Hayk CCCP 
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* [lpmanna STOro ABeHHA 3akMOUAeTCA, BEPOATHO, B 3HAUMTEbHOM NOBBIMeHHH JaBseHus 
B CMA30UHOM C10e MPH YBeIMYCHHH HOPMaJIbHO Harpy3ku. 
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Jlokxaangn AKaemuu Hayr CCCP 
1957. Tom 115, Ne 4 


TEXHHYTECKAA PH3HKA 


B. B. JIABPEHTbEB 


IKCHEPAUMEHTAJIBHOE HCCJIEXOBAHHE 3AKOHA TPEHHA 
PESMHbI B LWHPOKOM HHTEPBAJIE HOPMAJIbDHbIX AABJIEHMU 


(IIpedcmaeaexo akademuxom IT. A. PeOundepom 26 II 1957) 


Ucxona u3 MoseKyJIApHO-KMHeTHYeCKHX Upefctapnenuu, T. M. Baptenes (2) 
paspa6oTam Teopuio TpeHHA pesHHbI NO TBepAbIM ruiaqkKuM* NoBepXHocTsM, 
Ha OCHOBaHHH KOTOPOH omyyena CJieyloulad 3aBHCHMOCTb CHJIbl TpeHuA OT 


(akTuYeCKOH MWOWlaH KOHTaKTa M HOPMaJIbHOH Harpy3KH: 


F = CS? + CoP, (1) 


re C, C, — KOHCTaHTHI, 3aBHCAMIMe OT CKOPOCTH CKOJIbKeHHA, TeMMepaTypbl 


|W MOJIEKYJIAPHbIX KOHCTAHT, w — BeJIHUHHAa, YUAHTbIBAOUlay BJIMAHWe HOp- 


MaJIbHOTO (pakTHYeC Koro AABJIEHHA Pp- Ha BeEMMYHHY IJHepreTHYecKoro Oapbepa 
ys So = cbakTHYecKan WIOmMatb KOHTAKTa, IIPONOPUMOHAIbHaAH UHCIY KOHTaK- 


| THpy!OWMXx Welle pesHHbI c TBepAON NoAKNayKoh; P — HOpMasIbHaA Harpy3ka. 


Cormacuo Tupnony (7) cula TpeHHA pH OombllMx Harpy3Kax pakTuyeckH 
He 3aBUCHT OT HOPMaJbHOrO AaBJIeHHA HU, Cle MOBaTeMbHO, B (1) MOXKHO NOMOKUTS 
@ = 0. OrOpacbiBad BTopoH wien B (1) H oO03Hauad y-S?/S¥, rye S* — HoMu- 
HaJibHad Wiollakb KOHTaKTa, NoJyuHM 


F =CS® = CS". (2) 


Tpu Mavibix Harpy3kax vv) + «(1—y)p, rae p = P/S"; « — Koncran- 
Ta, 3aBMCAULad OT MOMYJIA 9ACTHUHOCTH Pe3HHbI; Vo = Sores se — I10- 
wajb KOHTakTa pH p—>O (3aBHCHT OT CHJI MOJIeKYJIAPHOrO TIpHTAKeHHA Hi 
co6cTBeHHOrO Beca O6pasila pesuup!). pu p— co S?=S", 3rum yByM ycuo- 
BHUAM Ha TpaHHllaxX YyOBJIeTBOpAeT MpoOcTad MHTeplOAWHOHHaA CopMyvia, 
MOACTaHOBKa KOTOPOH B (2) jaeT 


F = CS" (v9 + «p)/(1 + &p). FP ae) 


Pa3yeiHB Bbipaxenve (3) Ha HOpMabHy!lo Harpy3Ky P = pS", nonyuum 
KoasqupHUHeHT TpeHuA ; ero OOpaTHad BeMUMHAa paBHa 


I/p = (1 + a«p)/C (« + %/p). . (4) 


B cayuae ycraHopuBlieroca TpeHua C He 3aBMCHT, a JIA HeyCTAaHOBUB- 
merce (HallpHMep, HataibHOrO WIM yCJIOBHOrO CTaTHYeCKOrO TpeHMA) 3aBii- 
CHT OT BpeMeHH Ipe/[BapHTeIbHOrO KOHTAKTA. 


Korya % <0 uam, pu OombulHx Harpy3Kax, Kora vo/p<<«, wMeem 


1 1 p 
fant. (5) 


* Cornacuo (!) TRepABIMM TaKUMH MOBepXHOCTAMH IPH TpeHHH Pe3HHbI CUHTAIOTCA MOBepx~ 
HOCTH C BEMYMHOH WepoxoBaTocTH NopszKa 10-6 cM HIM MeHee, ITO COOTBETCTBYET KJIaCCy YCTO- 
TH 12—14 no TOCTy. 
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Tupnon (*) uccileqopal TpeHve pesHHbl B AMatlasoHe HOpMaJIbHBbIX Harpy30K | F 


or 3 no 15—20 wI'/cm? u npegnomus PopMy.1y 
Lip = aebp: 
Cpapuenne c (5) qaet a = 1/Ca, 6 SWC 


t Gpema t, O fyme Z ¢t 6pema 


Puc. 1. Usmenenue tbakTuyeckor nmoujanqu KouTakTa Sb yw CHIBI 
Tpenusa F mp HauaibHoM (yCOBHOM CTaTH¥eCKOM) H yCTaHOBHB- 


WeMCA TpeHHM pe3sHHbI. A — u3MeHeHHe S® 3 s3apucumoctu oT 

BPeMCHH HEMOABHXKHOFO KOHTakTa (/) H yTH CKoMbxKeHuA (2, 3). 

B— u3Menenue HatasIbHOH cubl TpeHHaA F B B3aBHCHMOCTH OT 

BPeMeHH IIpeABapHTebHOrO KOHTaKTa (/) M yCTaHOBHBUIelica 
CHJIbl TDeHHA OT CKOPOCTH CKomb2KeHHA (2) 


Hexoropple aproppl (°, “) ipHMenator MopMyvibl, aHasloruyHble 3aKony Ky- \ 
gioua p = A + BP uw Amontoua p = A. B (*) noKasano, sto dopmyaa (1) npu 


MaJIBIX Harpy3KaX MepexoquT B 3aKoH Kyvsiona u 


I 


0 50 100 150 kT Jom? 


JD re 


Puc."2. SapucumocTh Mexkay oOpaTHbim KoatbiulHeHToM 

Tpexusa 1/ un HOpMaabHBIM JaBseHnem p. 1 — HauambHoe 

Tpenue pesuubt CKH-18 no amiomunnw npn 23 °: 2 — to 

axe pH 65°; 3 — ycraHopuBuieeca Tpenne pesHHb! CKH-26 

io cramv mpu 23° 4 v = 100 MM/ Muy; 4—To xe N10 maTyHn. 
Kpusple m0 cbopmystam (4) u (5) 


(bopMallvA HM CKONbAeHMe O6pasua pesuHEI. Cuma 
smetcs rpapuvecku Kak TOUKa OTXOJa KpHBOH OT 


TOUHOCTH OTcUeTa. Cua HauasbHoro TpeHHA 3aBUCHT OT BpeMeHH lpeBapu- 
TeNbHOrO KOHTAakTAa, CKOPOCTH IIPWJIOKeHHA TAHYMUero YCHJINA, TeEMIepaTyPp bi 


HW UpyruxX ycOBuu oMmbita. 


Tak Kak cujia TpeHuA NponopuMonambHa Momaqy (pakTuYecKoro KOHTaKTa 


TpeABapHTeJIbHOrO KOHTAKTAa © 


Q Ckopotmo Vv 


AMOHTOHA. 

Patuep (°) mpedqmoxng © 
opMyty = po + Bp, 
KoTOpad Ip p —> oo TIpo- 
THBOpewuT (opMyvie Tupuo- 
Ha, Ha OCHOBaHHH Yero (PusH- 
yecKoOe cOflepxKanve opmy- 
Jbl TupHoua Oblio NocraBuie- 
HO Mo COMHeHHe. 

Jini BbIicHeHHA 93TUX 
BOMpocoB HeoOXOAHMO Hc- 
CJleqOBaHve B LWMpOKOM HH- 
TepBaJle HOPMAJIbHbIX Harpy- 
30K oT | yo 200 xI/cm? npu 
TPeHHH pesHH lO ruaaqkKuM 
TBep IbIM MlOBep XHOCTHAM. 
Meroquka ucibiraHua aHa- 
JOrMuHa  IpHMeHABIUelica 
B (°) H OCHOBaHa Ha u3Mepe- 
HMM CHJIbI HavasIbHOrO CABH- 
ra MocJle 3aaHHOro BpeMeHH 


(3 muu.). Ipn6op onucan B 
(“). Kak TombkKo npunoxena 
cua TAH, HaaMHaerca Jle- 
HauaJIbHOro cABura onpeje- 
OpHUHaTbl, TO 3aBMCHT OT 


Mp KOHTakTe c riaqKou TBep Jou NOBep XHOCTbWO, TO 3ABHCHMOCTb CHUJIbI TpeHhA 
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|| BpeMeHH KOHTaKTa MOKHO NOHATL, pacCMOTpeB H3MeHeHHe MoWaqu PaKkTu- 
CKOrO KOHTaKTa OT BpeMeHM KOHTAakTAa. 

Ha puc. 1A mpuBejena 3anucumoctb S® or BpeMeHH MpesBapHTesbHOrO KOH- 
}ixta upu F = 0 u or nytu ckonpxKenua upu F =4 0. B nepBom cu1yyae nowlayb 


0 ol 100 150 200 kl Jom? 
‘Pp 


Puc. 3. 3aBHCHMOcTS MexKAy yenbHou cunok TpeHua F/S*" (1), o6paTupim 

Kosppuuwentom Tpenia 1|/p (2) H HOPMabHBIM JaBeHHeM p AWA pesu- 

HbI CKH-26 mo crama (HauvaibHoe Tpenue). Cnolrnble KpMBble m0 dopMy- 
mam (3) u (4) 


paKTMYeCKOLO KOHTaKTa H3MeHACTCA, CTPeEMACh K HEKOTOPOMY MpejeJIbHOMY 3Ha- 
HeHH10, 3aBMCALeMy OT Harpy3KH; BO BTOPOM culyyae H3MeHeHve S® mpoucxo- 
AT 10-Ppa3HOMy B 3€BMCHMOCTH OT CKOPOCTH'HapacTaHHA TaHreHUMalbHOH CHD. 
JA OONbIUMX CKOpocTel . 
apakTepHCcTHKa BO3pa- 
TaeT (2), a JIA MaJIbIx 
KopocteH yOplBaet (/). 

V3 puc.1 5 suguo, 
4TO B OOacCTH MaJIbIx 
BpeMeH KoHTakta (/) u 
cKopocteli (2) HaOsOjaer- 
CH pesKoe yBeslMueHHe 
CHJIbI TPeHHA, YTO TlO,- 
TBepxKflaeTca padoTaMu 
(4, °) w Teopnelt (*) u mo- 
ACHACT HaIHUHe YCOBHO- 


4 Me Puc. 4. 3asucuMocTs Mexkady KosppPHWHeHTOM TPeHHA  H HOp- 
CENTS anni eae MasbHoIM Tasteauem p. 1 — pesuHa CKH-26 no ctrann; 2 — 
puanos. JlaHible, TIpuBe- pesuga CKH-18 no amtomuumio mpu 23° (HadabHoe TpeHHe); 
JJeHHble HH*Ke, OTHOCATCA h — TBepOCTh pe3HHBI 

3 OCHOBHOM K 93TOH BeJIH- 

WHe, Ha3bIBaeMoli B JlaibHelillleM yCTOBHOH cTaTHYecKOoH CuH- 
MOH TPpeHHA. 

Ilo dbopmy.ure (6) B KoopauHatax 1/p, p IKCIepHMeHTaJIbHble WaHHble AOJOKHBI 
yKNaJbIBATbCA Ha IpAMYy1O, ¥TO BUHO u3 puc. 2. B oOacTH MaJIbIX Harpy30K 
qaOmoaeTcA OTKNOHeHHe oT Mpsamow. [pu MoBbluieHHu TeMMepaTypbI AO 65° 
TKNOHeEHHe 3TO yBemuuMBaetca. TlofoOHble OTKJOHeHHA YUHTbIBaeT (bopMyJa 
Baptenepa (4). Konctauta vy xapakTepu3yeT BeJIMYMHY OTKOHEHMA HW NPM NOBBI- 
UeHuH TemMMepaTypbl WH YyMeHbIUeHHH %KeCTKOCTH pe3HHbI yBeNMIMBaeTcAa 
<OHCTAHTa a JIOJDKHA YBeHUMBATbCA BCJIeACTBHE NayeHHA MOJyJA oacTHY- 
1OCTH, KOHcTaHTa C c pocTOM TeMMlepaTypbl JouKHa NaaTb. OTO MOATBepx- 
jaerca JaHHpimu puc. 2u 3u Tadn. |. 


4 ep ee 10 
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Hexoroppie apropnt (4) mpuMexstor popmysly AMoHToxa. Haw onpiTbl 10Ka b 
3bIBalOT, UTO B OGWJACTH MaJIbIX Harpy30K TIpHMenuMa (:popmywta Kyvioua. 

Ha puc. 3 mpuBeyena 3aBHCHMOCTb yembHO ChibI TpeHua F /S* (S =0,38 cm? 
OT HOPMaJIbHOTO aBsleHHA, WS KOTOpOH BUAHO, YTO B OOMaCTH Ma} 
JIbIX HaPpy30K 3aBHCHMOCTb M300paxKaerca MpsAMOH. CrviowiHad KpWBaA Hil 
puc. 3, BbryYepueHHad Mo (popMysie (3), MoKasbIBaeT Xopoulee CoBManeHHe Teopelp 
TH4eCKOH KpPHBOM c ONbITHBIMH JaHHbIMu. V3 hopmyub (3) caeayer, yTO Mpiy 
p—oco F -+CS*; xouctanta C paBHa HallpAKeHuIo CiBura. qf 

O6pa6orka WaHHEIx 10 Popmyse Parnepa (puc. 4) NoKa3sblBaeT, YTO UPA 
MOJIMHeHHOl 3aBHCHMOCTH He HaGOsofaetcA. KoosddulivexT TPeHHA poo Mprif 
p— oo, Nomwyuaiouulica SKCTpanouAlnel KacaTesbHOH Ha OCb OpMHHAT, Hty 
ABJIACTCA KOHCTaHTOH. PaTHep paOoTaJ B OO/IaCTH MaJIbIX Harpy30K, re Np 
6JIM3UTebHO XO KPHBOM MO2KeT ObITb 3aMCHEH OTPe3KOM KaCaTeJIbHOH. . 


Tao6nuna 1 


PesHHa mw nopKjlanKa beta ee Kpupaa ae emt)xP Vo 
CKH-18, amomunni 58 23 |Puc. 2, 1} 36,0 | 0,017] 0,004 
CKH-18, asmokunnit 58 65 |Puc. 2, 2] 45,6 | 0,020) 0,014 
CKH-26, crab 46 23 |Puc. 3, 2] 27,4 |0,023) 0,048 
CKH-26, crab 46 23 |Puc. 2, 4| 37,2 |0,033); — 
CKH-26, watTyHb 46 23 |Puc. 2, 3} 23,8 0,044] — 


Takum o6pa3om, B OO/lacCTH MaJIbIX Harpy30K TIpHMeHuM 3akoH Kyuiona,| 
B OOMacTH OOuIbUIMxX Harpy30K — opmysia Tupnona. Popmysia Parnepa He 
OTpaxkaeT IIpHpOLbl TPeHUA pe3HHbI M He MIpHMeHHMa K TpeHHIO pesHH. Bo scent, 
o6lacTH Harpy30K Mpumoxuma (bopmysia Baprenepa. PopMyla MpHMeHMMa. 
He TOJIbKO JIA YCTAHOBMBIUerOCA TpeHHA, HO H JIA YCJIOBHOTO CTaTH4YeCKOTO 
TpeHHA, IpHuemM KOHCTaHTy C 4HCJIEHHO MOX%KHO XapaKTepH30BaTb MO aHaJIOrHH 
c TpeHHeM TBepAbIX Ter (§), KaK HalpsxKeHHe CABUuTa, HMerolllee BbICOKOIaCTH- 
yeckylo MpuHpopy. 


MockogpcKHit TOposcKoli nearormuecKHit HHCTHUTYT Tlocrynuso 
um. B. II. Iloremxuna 23 II 1957 
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TEXHHYECKAH ®H3SHKA 


A. H. PO3AHOB 


BJIAAHHE YPJIEPOXA WH TEMMEPATYPbI 3AKAJIKUW CTAJIM 
HA TBEPJOCTb MAPTEHCHTA 


(IIpedcmaeaeno axademuxom A. A. Boueapom 25 IIT 1957) 


Vis mureparypHbix Janupix (',2) H3BecTHO, YTO Mp yBeMYeHHM COMepxKaHHA 

yrepoya B MapTeHcuTe Jo 0,6% TBepflocTb ero CHJIbHO Bospacraer. Jlambueli- 
mee yBelMueHHe yrulepota B Mmpefetax 0,6—2,0% cpaBHuTesbHO MaJIO “3Me- 
HAeT TBepOCTb MapTeHcuta. M3BecTHO TakxKe, YTO CTeNeHb TeTParOHaJIbHOCTH 
| PelllerKH MapTeHCHTa H3MeHAeTCA IpAMO MpONOpUMOHaIbHO CofepxKaHuo yriie- 
‘powa B HeM. 
Yka3aHHOe HECOOTBETCTBHE Me%KyY W3MeHEHHeEM TBepAOCTH HM CTEeMeHbIO 
| TeTPafOHaJIbHOCTM pellleTKH MapTeHCHTa IIpH YBeJIHYeHHM COJepxKaHuA yruie- 
poda B HeM, a Tak»xe He COBCeM 
OOBIUHBIN XO KPHBOH U3MeHeHHA 
‘TBepMOCTH MapTeHCHTa B 3aBHCHMO- 
/CTH OT cOJepxKaHuA yrulepofa B cTa- 
JH JO CHX Top He MMeeT YyOBJeT- 
BOPHTeJIbHOrO OObACHeHHA. B cBa3H 
C 9THM HaMH ObIJIM MpoOBesleHbI HC- 
| CleOBaHHA, H3JlaraeMble B HaCcTOA- 
mew padore. 

Ileppaax cepux oOpasioB cTasu c 
pa3JIH4HbIM COdep*KaHHeM yrvlepoya 
HarpeBayiacb B  9%9BaKYHPOBAHHbIX 
KBaplleBbIxX ammystax Jo 1100° uox- 
Naxkalacb B Bose. Ilocme 3aKaIKu 
NOWyuaucb B OCHOBHOM TeMHBIe * 
MIvibl MapTencuTa. HanOouibiian MH- pyc. 1. Bausaane yrmepona Ha TBepqocT MaTpeH- 
KPOTBePAOCTb STHX HII B 3ABHCHMO- — cuTa. A—TBepAOCTb MapTeHCUTAa, B KOTOPOM IIpo- 
CTH OT coylep2KaHuv yruie pola H3Me- me Mpouwecc CaMOOTIycKa, 6 — TBepOcTb Map- 
HaAJlacb oO KpuBoH a puc. le Bro- TeHCHTa,, HE NOABeplaBulerocA CaMOOTIIYCKy 
paa cepHa oOpa3iloB HarpeBasiacb 
jo 1200°, BpitepxuBavlacb 2 4aca uv OxJaxKasacb B Bose. [loce 3akaKu OOpas- 
WOB cTaJIH C COfepxKannem yruiepona 1,5; 1,7 u 1,9% Onin nonyyeHb Oenbie 
WIibl MapTencuta **. Xo H3MeHEHUA TBepAOCTH OeVIbIX HII MapTeHCHTa B 3aBH- 
CHMOCTH OT COJepxKaHuA yrseposa NoKaspiBaeT KpuBax O puc. |. 

MuxpocrpyktTypa 3aKaJieHHOH cTamu NpHBeweHa Ha puc. 2. 

PasiMuve B TBePOCTH M CTeleHH TPaBHMOCTH MAPTCHCHTHbIX HII, OOpa- 
30BaBIUHXCA MIpH 3aKaJIKe CTaJIM, MbI OObACHAeM CleLyoulMM. TeMHbIe HTVJIbI 
MapTeHCcuTa OOpa30BaJIHCb MIpH Govlee BbICOKOM TemMMepaType, 4YeM Oeubie, To- 
STOMY OHM B Mpollecce OxXaKeHHA IPH 3aKaJIKe CMOMJIM BbIAeIUTb U3 ceOx 
3HAYMTebHOe KOJIMYECTBO BECbMa M@JIKUX KapOHOB w*ewlesa (B Mpollecce camo- 
OTMYCKa MpoOucxofUO AucTepcMoHHOe TBepfeHHe MapTeHcuTa). Bewpie urvibl 
MapTeHCHTa OOpa30BaJIHcb MIpH Ooslee HH3KOM TeMMepaType, HW NosTOMY Mpo- 
wecc CaMOOTHYyCKa B HHX He IIpOXOAMJ. 


MukpombGep docmb 


me 


* Tounee — HIVIbI C pasvIMUHOl OKpaCKOi: KOPHUHEBHIC, *KeNTHe, romyOnle. 
** B menee yriepoqucTbIX cTaAX OebIX HIV He ObIMO MoMyUeHO. 
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Pacctrosnue MO BepTHKaJIH MexKy TOUKAMH KPHBbIX a HU 6 olpemeiaer 
a(ppeKT CAMOOTIYCKa MapTeHCHTa IPH pasJIM4YHOM CofepKaHuM yruepowa B CTa- 
uu. Xo KpHBoH O HaxOJUTCA B CO- 
OTBeETCTBHH C XOJOM JIMHHH, Olpele- 
JIAIOUeH CTeMeHb TeTparOHaJIbHOCTH 
MapTeHCHTa IIpH pasJIM4HOM COep2Ka- 
HUM yruiepowa. 

Ilpu moppiueHHH TeMiepaTypbl 
3aKaJIKH J[O9BTeEKTOHJHOM cCTaH B 
mpenemax Ac,— Ac,, BcueqcTBHe 
yBeJIMYeHHA COfepxaHHA yrseposa 
B MapTeHcHTe efO TBEPOCTb YMeCHb- 
maetea (puc. 3). TsBepfocTb cTaJlu 
IPH 3TOM YBeIMYMBaeIcA 3a CUeT 
YBCJIHYeCHHA KOJIMUeCTBa TBEPLOH Co- 
CTaBJIAIOULeH —- MapTeHCHTa H yMeHb- 
IN€HHA MSATKOM COCTaBJAIOUeH cTa- 
: Jiu —(pepputa. Ilpu 3aKkamKe 3a- 
SBTCKTOHAHOH CTaJIM C pa3JIMYHbIX TeMMepaTyp* MOKHO ObWIO OKNMAaTb, ATO 
TBEpAOCTh MapTeHCHTa C MOBBIIeHHeM TeMMepaTypbl 3aKaJIKM cTalH Oyler 
YBeJIMUMBATbCA BCJe(CTBHe YBeJIMYCHHA CONepxKaHuA yrueposa B MapTeHCHTe. 

[IpopeyqenHad HaMu 3aKaJIKa 3a9BTeCKTO- 
HAHOK cra, coflepxatmel 1,5% yraepoya 
noka3aia (pvc. 4), uro MMHKpPOTBepAOcTb 
MapTencuta (f7,) c MoBbIIIeHHeM TeMMepa- 
TYPbI 3aKaJIKH He YBEIMUMBasacb, a, HaOdo- 
pot, yMeHbluaacb. TBepflocrb cram (Rc) 
TakKKe yYMeHblualacb C NOBbILIeEHHeEM TeM- 
lepaTypbl 3akaikH. YMeHbilleHHe TBepjO- 
CTH 3a9BTEKTOHAHOHN CTaIH Cc MOBbILMeHHeM 
TeMNepaTypbl 3aKaJIKH, KaK H3BeCTHO, OOb- 
ACHANOCb TOJIbKO yBeJIMYeHHeM KosIMYe- 
cCTBa OcTaTOUHOrO aycTeHuTa. OHaKo, Kak 
BUAHO 43 rpaduKa puc. 4, TBepfocTb cTalM 
YMeHbIlaeTCATakKe H 3a CueT CHM KEHHA 
TBepOCcTH MapTeHcuTa. 

IIpwunna cHuKeHuA TBepAocTu MapTeH- 500 000 
CHTa C TOBbIMeHHeM TeMIlepaTypbl 3aKaIKu 
SaKJIOUAeTCA, TO HaleMy MHeHHI0, BCJI€C- Pye. 4. BauaHne TemnepaTyphl 3aKkasKH, 
AyrouemM. IIpuH moppiueHnuu TeMMepaTYPbl 3a9BTCKTOHZHOM CTamH Ha MAKPOTBEpOCTb 
HarpeBa cTaiH B mpefenmax Ac, — Ac, H,,MapTeucuta (a) mM MakpoTBepOcTb 
yBeJIMYMBaeTCA COfepKanue yrsepofa B R, cram (6) 
aycTeHHTe HM BCJlecCTBHe STOrO CHH2KaeTCAH MapTeHcHTHaa Touka. UemM HME 
MapTeHCHTHAad TOUKA, TEM B MeHbIUell CTeMeHH MpOXOAUT Mpollecc caMooTnycka 
MapTeHcHta. [IIpomecc QucnepcuoHHoro TBepeHHA MW coflepxKanne yruiepo- 
a B epecbilleHHOM TBepJOM pacTBope asbipa-Kesesa oNpefeiAIoT TBePAOCTb 
MapTencuta. Tloppiuenve TeMMepaTypbl 3aKaJIKH cTaH (Bbille Ac,) yBeJM- 
UHBaeT ONHOPONMHOCTh aycTeHUTa, TO TAKKe HECKOJIbKO CHHKaeT MAPTEHCHTHY!O 
TOUKY, WM BCwecCTBHe 9TOFO YMeHbIWaeT CAMOOTITyCK H TBepOcTb MapTeHcHTa. 

B cTamu, 3aKkasleHHoll c CaMOM BbICOKOM TeMNepaTypbl, OOpasoBaNHCb TOJIbKO 
Cesble HTJIbI MapTencutTa, KOTOpble HMevIM HaMMeHbILy!0 MAKPOTBepocTe. 

Mockogckuii mmxkeHepHo-busHuecKuit Tloctynuso 

HHCTHTYT 25 III 1957 


LMTHPOBAHHAA JIMATEPATYPA 


760 600 640 680 °C 


Puc. 3. Bansanne TemMnepaTypbl 3aKaJIKH JOSBTe- 
KTOHAHOM CTaIM Ha MHKpoTBepAOcTb H,, eppuTa 


(a), MapTeucuta (6) u Ha MakpotBepgoctTb R. 
: cTasmM (6) 


(200 °C 


Aca. P 2 
Gorka eran, ae 8 aie B, dap. 1a6., Ne 7 (1953). A. Il. Ty 1s eB, Tepmuueckaa o6pa- 
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K cmamee JI. T. Bapadsett, B. H. Py6uoea, IO. A. Cmopodura, M. 6. Coaoevesa, 
B. B. Toakaieea u 3. H. Tyaunoea, cmp. 685 
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Puc. 2. pumepp: szepusix BsaHMoselicTBHli B CBHHUE 


K cmamee A. H. Posaxoea, cmp. 721 


Puc. 2. Mukpoctpyktypa 3aKa.1eHHOn CTaJy 
Maptencnt + ayctenut, 2000 
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Hokaage Akagemun nayrk CCCP 
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KPHCTAJIJIOLPA®HA 


| B. JI. HHAEHBOM wu I, E. TOMHJIOBCKHK 
HYTPEHHHE HAMPSAKEHUS BOKPYD EXMHMUHbIX JMCOKAWUM 
(I]pedcmagneno axademuxom A. B. IHy6nuxoeoim 22 V 1957) - 


CorslacHo TeOpHH AUCOKauH, aTOMHbIe MIOCKOCTH B peaJIbHbIX KpHcTaJ- 
qaX JIMILb IIpHOMM3HTeNIbHO NapasebHb! [pyr Apyry HW MoryT OKaHYMBaTbcA 
SHYTPH KplicTaia (KpaeBad AMCOK alla) HMM CMbIKaTbCA pyr c Apyrom, oOpa- 


KAMA BbISbIBAeT MecTHOe HC- 
KPMBJieHHe pellleTKH HW ABIAeTCA 
(iCTOUHHKOM BHYTPeHHHX Ha- 
Ips KeHHH. 

MuoruMy UccJleqoBaTesAMH 
Hoy4eHbI yOequTeNbHble aH- 
ible, MOKasbiBarollle, YTO MaK- 
DOCKONHYecKoe HUCKPHBJIeHHe 
DelIeTKH JICHCTBHTebHO cCJla- 
haeTCA H3 JIOKAJIbHBIX HCKPHB- 
MeHuM pellleTKM BOKPYr OTJeJIb- 
HBIX JucnoKauun. B yactuocru, 
PCM KpaeBble JMCNOKalMN pac- 
NOIOXKEHbI B BUle TAK Ha3bIBae- 
Moro BepTHKasIbHoro psxja 
(puc. 1), BbIsBaHHble MMU Ha-, 
(IpaAxkenna (Byam oT pia) B3a-: 
MIMHO KOMMeHCHpyIoTcs, a HC- 
KPMBJICHHA — CKJaj[bIBaloTCA Puc? "1 Puc. 2 
ak, UTO pA B WesJIOM 9KBMBa- Puc.!. Beprukanbuplii pay Kpaesbix AucnoKauuli (rpa- 
NICHTeH CHMMeTPH4IHOM rpaHuile Hula On0KoB). Kaaxtan AucnoKalua oTMeyena 3Hau 
DJLOKOB, MOBep HYTHIX OTHOCH- KOM a OpueutTuposka PpewleTKH MCHAeTCH CKaUKOM, 

POCKONHYCCKHE HanpAKeoHA OTCYTCTBYIOT 
@JIbHO [pyr Apyra Ha yrou 


Puc. 2. Popu3ontTaibHblli pay Kpaesblx ucnoKanii (M- 
HHA CKOJIbKCHHA).OpHeHTHpOBKa PellleTKM CoXpanser- 
Se D° ( 1) ca, Bepxuas monoBHHa KpNCTaia CKATAa OTHOCHTEdb- 
HO HIDKHel 


Syecb 6 — BexTop Broprepca AucoKauuk, D — paccrosune Mex]y HHMH. 
VYicnomp30BaHve cbopmystbl (1) M Apyrux NoOOOHDIX BLIPAaxKeHUl MosBOMAeT Mpo- 
BePUTb ChpaBeIMBOCTbh TeopeTHYeCKUX NpedcKasaHH oO JMcCNOKalMAX Kak 
HCTOUHHKaX WCKPMBJeHHA pelleTKH (1°). 

Tlokaxem, 4TO HccneqOBaHHe TOPHSOHTAMbHOFO (pune. 2) pxya Kpae- 
BLIX J\MCJOKAalu JaeT BOS3MOXKHOCTH IIPOBepHThb IpefcKa3aHHA TeOPpHH O AHCJO- 
KalluaX KaK MCTOUHHKAX BHYTPeHHHX HallpsAxKeHHu. Cyeyer OTMeTUTb, UTO 
TaKOH MpoOBepKU TeOpHu Jo CHX Nop MpoBecTu He yfaocb. PesymbTaTb! ONTH- 
YeCKOrO HCCJIeOBaHHA HallpaAxKeHHuH B KpHcTanwax KpemHuaA (°), cerHeTOBoli 
Sonu (”) Hw KopyHya (8) NoA_TBepxXawT IpaBHJIbHOCTb TeopeTHYeCKHX pacueToB 
PactipefleeHHA HallpAxKeHHH BOKPyr MaKpPOCKONMYeCKUX MucMOKalUuA Teopun 
VIIpyrocrH, a He TeX e€HHHYHBIX AUCMOKaWMu, KOTOpble PurypupyiorT B AHCOKa- 
WMOHHOM TeOPHH KPHCTAJJOB. 
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Ilyctb ropH30HTaMbHbI pAJl COCTABAIOT AMCNOKAMMM, NapayiebHble OCI 
Z wu oOnajlatoule BeKTopom Bioprepca, mapasmenpubim ocu Y. Jiuumue m0 
CKOCTH JUCHOKaLM NeprenqukyAApHb! ocH Y MW pachosiaraiworcA BAOMb MOJO 
*KUTebHOM Momyocu X (puc. 2). Ecum qucuoKalluu pactosoxweubl Ha paccTo#’ 
I : 
nun D, To ynpyraa AeopMauns y) BepXHeM MOJIOBMHEI Kpucrasla Oyler “ 
YaTbCA OT COOTBETCTBYIOWeH JePopMaluu y)! ero HHKHEM MOJOBMHbI Ha CyM 
MapHyto Tonutuny 6/D muuinux MlocKocTeH, OKaHYMBaIOMMxcA Ha eHHHIHO) 

oTpesKe ocu Y 

b 
II T= 

YuurTbiwad paBbeHcTBO HysIO CMelleHHi, NapanmenbHbIx oc Z (TOCKO-Je 
(bop MMpoBaHHoe COCTOAHHe), H HEIpepbIBHOCTb KOMMOHEHT TeH30pa Halip AKeHHU 
JelcTByIOUIMX Ha WwlocKocTb YZ, MO2%KHO BbIUACJIMTb BbIsBaHHbIe AUCMOKAWMAMI 
CKaukH Halpsxenui Yy u Z;. B cny4ae yupyro-M30TponHoro KpHcTaa © 
GLE rail 


Mil. b BE 
ides uh? “heads aa e 


II I 
Toy, aaa 
(E — mogzynp TOnra, » — xosccpanuent Tlyaccona). AnasorMunbl pacuer Jus 
pafla KpaeBbIX J{McOKaH, NapaswiebHbIX ONTHYecKOM ocH KopyHAa, Mae 


I I b 2 II I ‘oO. 
Vy —VYy= D: (Sia — Sigsae) Zz —1,= dD: (Sy3 — 811533/S13)- (4 


Urak, B MIOCKOCTH POPpH30HTaJIbHOrO pAla KpaeBbIX AHCMOKAWHH MpoOucxo 
IMT CKa4OK BeJIMUHHbI HOPMAJIbHbIX HalpAKeHHU, JeHCTBYIOWMX BAOb BEKTOPé 
Broprepcea H BAOUb JMHMM AucNoKalu. ConocTaBseHve STOO CKadKa HallpAxKe 
HHH C IIOTHOCTHIO JMCNOKauu, HalieHHOH, HallpuMep, No MeTosy TpaBJIeHHA 
MOET JlaTb MPAMY!O poBepKy MOA HallpAxXeHHH BOKPyr AucNOKauHH, aHaso 
rH4HO TOMY KaK HCIoub3OBaHve COOTHOWeHHA (1) JaeT IpAMy!o NpoBepky reo 
MeTpHueCKHX CBOHCTB JuCIOKauuH. 

O6pasoBaHve TOPH3OHTAIbHbIX PANOB KpaeBbIX AuCOKaUMH HaHOouee Be 
POATHO OXKUMATb B MIOCKOCTAX CKOMbKeHUA: CABUT, HAaWMHAaIOWMica y oNor¢ 
Kpad IJIOCKOCTH CKOJIbKEHHA HM Jaslee pacipocTpansAroulMlica lo Bcel STOH M110 
CKOCTH, COOTBeTCTBYeT HepeMelleHHIO B HallpaBJeHHH CKOJIbKeHHA Mocseso 
BaTeJIbHbIX JIMHHH AucnoKauHh. Mutepecnuo, uro emie VW. B. Odpeumos pr 
JI. B. Wy6uuxos (°*), HaOmofai onTuvecKuM MeTOJOM B KpHcTamse NaC) 
HallpAXeHUA 10 OO€ CTOPOHbI NOCKOCTH CKOJIbKeCHHA, OTMeUAIH, YTO Halip sxe! 
HHA Obl BUH! Ip WpocMoTpe Kak NepleHAUKYAAPHO, TAK HW MapasebHO Ha: 
MpaBsIeHHio CKobxKeHuA**, WHbmMu cnoBpamu, O6penmos u LlyOuuKop Ha, 
OofaH (B HalHX O6os3HaveHHAX) KAKCKaYOK HalpsaxKeHUH Y,y, TaK WH CKaYOE 
HallpsxKeHuHn Zz. | 

Oyguako kpuctann NaC! neygqoGen A KOMMYeCTBeEHHOrO HccMeOBAHUA JIMHME 
CKOIbKeCHUA, TAK KaK OOaaeT B3AMMHO NepleHAMKYIAPHbIMM HallpaBseHHAMY 
CKOJbKeHHA, B pesyJIbraTe Yero Ha JMHHH CKONbKeCHHA MOLyT HaJOKUTHCES 
nosochl JedopMallun. 

Ilo-BayqMMOoMy, HMeHHO STO OOCTOATENLCTBO NPHBeIO K TPyHOCTAM, OT: 
McYeHHbIM B WpuMewaHnu K craTbe H. M. Menanxonuna u B. P. Perens (4), 
SHAUNTebHO Serve BbIAeHTb JIMHHA CKOJbIKEHUA B KpHcTanme KopyHsa, rie 
HalpaBJeHHA CKOJIbAKeCHHA MWapasVIeIbHbl TPaHAM MPH3Mbl MH COCTABMAIOT APYI 
¢ Apyrom yrou 60° (puc. 3). 


CoorHoulenne, SKBUBaIeHTHOe MepBoli dopmyse (3), BMepBEIe OO yKasaHo Haem as 

fs ae eee pe3yJIbTATOB ONTHYECKOFO HCCeOBAHHA JMHMi CKObKCHHA B KPHCTAMIA) 
gUl. 

** Crenyet OTMCTHTb, YTO KPHTHUeCKNe 3aMeyaHHA Anmemeca u KysHelona (1°) 06 ommm6Ke 

AKOOL! JONYUeHHO B BEMHCTeHHAX O6peumopa u I[lyOnnKopa, OCHOBaHBI Ha HeopasyMeHHu 
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Ha puc. 4 a moka3aHa wlacrHHKa CMHTeTHYecKoro KopyHa (MelKocandpupa), 
plpesaHHad To Oasvcy HM MporpaBseHHad Mo Merojy ("*), KOTOpbIM oKasascx 
OCTATOUHO YYBCTBUTCAbHBIM JIA BHIABIEHHA eAHHWYHbIX AucOKalluh. Bepru- 
SQJbublii pA PUryp TpaBsJIeHUA COOTBeTCTBYeT rpaHvlle OMOKOB, rOpH30HTasb- 
Hble H HAKJIOHHbIe pAbI OTBEUAIOT JIMHUAM CKOJIbKEHMA (IIOCKOCTH CKOJIbKEHHA 
epHeHAUKYJAPHDI, a HallpaBJIEHHA CKOJIbKeCHUA MapaNNeMbHbI WOCKOCTH pH- 
byHKa). Buyubl Bce TPH CHCTeMBI JIMHHM CKOJb2KeHHA. 


uc. 3. CrpykTypa KopyHda B NpOeKUMH Ha WOcKOCTh Oasuca. Uep- 
HbI€ KPy2XXKH — MOHD aOMHHHA, Oesble — HOHbI KHCOpona. YTOd- 
CHHbIMH JIMHASMH OTMeYCHbI BO3MOXKHbIe BEKTOPL! bioprepca — MH- 
HHMaJIbHbIe BeKTOPbI TpaHCIAWNH B HallpaByleHHAX  CKOJbIKEHHA 


| 1100], [0110], [1010]. Tnockocru cKkompxxenua (1120), (2110) u 
: (1210) nepmeHyukyaxApHbI MOcKOCTH pucyHkKa 


Puc. 4 6 npescTaBiser ToT xe OOpasell B CKpellenubIxX NoApoNjax. O6e 
MOBepXHOCTH MacCTHHKH CMOYeHbI MMMepCHOHHOH *KuKocTH10. JIMHHM CKOJIbKe- 
HUA OKAaMMJIAIOTCA MOMOCaMH Hallpax2KeHHH, KOTOPble, KaK B 3TOM MOXKHO y6e- 

JMTbCH C TOMOMI[bIO KOMMeHCaTOpAa HIM TYBCT- 


SleatOvan viciecent! BUTeJIbHOU IlIaCTHHKUH, HMeIT pasHble 3HaKH. 
[panna O0KOB, Kak HU CJIETOBaJlO OMKUMATh, 
> ty 2 
CxauoK HanpsaxKeHHlt B KI/MM He BbI3bIBaeT MaKpOcKOMMYeCKHX Harp spKe- 
De a HUE. 
Teop. 9KCTI. Cneqyet oco6o0 OTMeTUTb oOpa30BaHHe 


MeCTHBIX KOHUeHTpallMl Halips%xeHH B Me- 
CTAaX, Pe JIMHHM CKOJIbKEHHA B3AMMHO Mepece- 


| 4 ne ee KaloTCHA WIM MepecekaioT rpaHully OOKOB. 
i 22 1\4 ae IIpeqnooxuM, 4To Kayan (purypa TpaB- 


JIGHHA COOTBETCTBYeT BbIXOJ{y eHHHUHOH 

KpaeBouw JHCOKallwu, OOmaqaolleH BeKTO- 
pom Broprepca, paBHbiIM 0 BeJIMYHHE MHHHMaJIbHOMy BeKTOPY TPpaHCJIAILHH 
BOJIb HalpaBJICHHA CKOJIbKeHHSA: 


b= 2)/3asin = = 8,32A, (5) 


Tye a= 5,2A — pe6po, a « = 55°17’ —nuocKuh yrom pom6oay7pa — aemeH- 
TapHolH aueHKH pelleTKH KOpyHjla. Tora, yuNTbIBai 3HayeHHA ypyrHx 
MOCTOAHHHIX Kopyuga (1%) sy = 2,84-10 4,» «sy, = —0,47-10%,. Seg = 
= 2,21-107°% cm?/qHH, MbI MO*KeM C TOMOUbIO (4) paccuHTaTb 0 HaOuto- 
Jlaemoli MMOTHOCTH (puryp TpaBJIeEHHA B JIMHHAX CKOJIbKCHHA TeOpeTHYeCKOe 
3HayeHHe CKauKa Hallpxxenul. Jlamee 2TO pacueTHOe 3HaYeHHe MOXKHO CpaB- 
HHTb C 9KCIEPHMeHTAJIbHbIM, HAMJeCHHbIM NO ONTHYECKOMY MeTOJLy. 

CooTBeTcTBylollad OnTHYeCcKad MOCTOAHHAA HallpsAxKeHHH Oblia onpeyese- 
Ha HaMH CHelvasbHO JIA 9TOH We MW OKa3asacb (C MorpeluHocTbw NOpA- 
xa 10%) papHow 2,1-1077 cm?/KT. Pesynpratpi, conoctaBsienbl B Tada. |. 

YUATHIBAA BO3MOXKHbIe MOPpelWHOCTH 3a CYeT NofcdeTa MepekpbIBarollMXxcA 
(buryp TpaBsJIeEHHA, a TakKKe HEMOCTATOUHY!O TOUHOCTh KOHCTAHT, CJleyeT NPH- 
3HaTb COBMajleHHe TeopeTHYeCKHX MH IKCHEPHMEHTAbUbIX JAHHbIX BIOJIHE YOB- 
JIETBOPHTeJIbHBIM. 

Virax, Kaxkjaa durypa TpaBJeHHua B JIMHUM CKOJIbXKeHHA B HallleM Cydae Neli- 
CTBUTCJIbHO OTBCUAeT BbIXOLY KpaeBOli WUCMOKAWMU C EMHHYHDIM BEKTOPOM Brop- 
repca, NpHwem Bce AHCOKAUHH B MJIOCKOCTH CKOJIbKCHAA OKA3bIBAaIOTCH OAHOTO 
3naka. 

V3 copnayeHus TeOpHu W IKCHepuMeHTa Cleflyer Takx*Ke, ITO OObIUHAA TeOpHA 
yMpyrocTH, No-BAAHMoMy, BIOJHe IPpHMeHHMa JI pacteTa BHYTPpeHHHX Ha- 
TIpsxKeHHH BOKPYP e/MHHYHBIX AMCOKaWMH, BO BCAKOM CJlydae Ha paccTOAHHAX 
MOopaAyKa HeECKOMbKUX MHKPOH OT JIMHMM AucoKallMh. 
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Apropbl BbIpaxkKaioT rsyOokyio OmarogapHoctb upod. M. B. Kaaccen- 
Hexsollopolt 3a uHTepec K paOoTe UM WeHHble 3aMeuaHuaA. 


Wucetutyt Kkpuctammorpapun Tlocrynua10 
Axaylemuu HayK CCCP 15 V 1957 


WHTHPOBAHHAA JIMTEPATYPA 


tr. L. Vogel, W. GP fiann, Hoe. Gorey, Eee li hrommlarsmiiysamneves 90, 
489 (1953). 2 S. Amelinc kx, Acta metallurgica, 9. "848 £1954) 3A. A.Hendrick- 
SO Je. So Whae lui i in, Acta metallurgica, 3, 64 (1956). 4 kK. Ta Aus t, ReMadidagiae 
Acta metallurgica, 4, 632 (1956). °® F. L. Vogel, Trans. AIME, 206, 946 (1956). 
‘W.L. Bond, J. Andrus, Phys. Rev., 101, 1211 (1956), 9 7.Bes Ji Ma a elnolonm 
M. A. Depupumesa, JAH, 111, Ne 3, 596 (1956). & B. JI. Mugeu6om,T. E. To 
MHIOBCKHH, Kpucranmorpadua, 2, 190 (1957). ® HW. B. O6peumos,JI. B. Ily6- 
HH KOB, )KP®XO, 58, 817 (1926). 14° B. . Ky3Heuos, @u3uKka Tsepforo Tena, 2, 
[OATENCT Oe UH. M.Menanxouaun, B. P. Pereas, Tp. WH-1Ta kpuctrannorp. | 
AH CCCP, gp. 12, 148 (1956). 4M. B. Kaacceun-Hexkawgosa, KT, 12, 519 
(1942). 8 Sundara R ao, Proc. Ind. Acad. Sci., Sec. A, 29, 352 (1949). “J, He 
Nye, Proc. Roy. Soc., 200, 47 (1949). 


en ee 
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Jloxnaagn Akayemunu nayk CCCP 
1957. Tom 115, Ne 4 


XHMHA 
Axayemux A. A. BAJIAH]IMH u Tl. TETEHH 


KHHETHKA KATAJIMTHYUECKOM JErHAPOrEHH3AUMK 
M3ONPONYJIOBOrO CMUMPTA B TNPHCYTCTBUM 
MNEPEXOWHbIX METAJIJIOB IV NEPHOJIA 


KuneTuka JeruporenusalluH CMMpTOB Haj KaTamu3saTOpaMu: %Keeso, KoO- 
6albT HW HUKeb — Maslo usy4eHa. MMeetcs Bcero JIMUIb HECKOJbKO padoT c HH- 
KeJIEBbIM KaTaJIM3aTOPOM, OCa*KJeHHBIM Ha HOCHTeJe, B NpoTouHOH (1,7) u Ges 
| HOCHTesIA — B craTHuecKoli cucteme (*). Mexyly TeM 3Ta peakUMA MoxeT culy- 
“OKHTb MOJebHOM UP W3yYeHHH BbILeyYMOMAHYTHIX, UpesBblualiHo pacmpoctTpa- 

HeHHbIX Ha IlpaKTHKe KaTaJH3aTOpoB. 
B aHHok padote UccJeqoBaach KMHeTHKAa JervAporenusalun H30Mponuso- 
BOrO CIIMpTa Haj MeTAaJIIMYeCKHM 2Kele30M, KOOaJIbTOM H HHKeJIeM, NO yYeHHbIMH 
ocaxkjleHvem. )Keresubli KaTaiu3aTop Obl Moyen ocaxKeHveM oOKCaaTa *Ke- 
giesa* 50% pacTBopoM UWaBesleBoH KHCJOTbI 43 50% pacTBopa cepHOKHCsIOrO 
—&evlesa. OcafoK OTMBIBAJICA JMCTHIIMpOBaHHOH BOOK Jo OTpUllaTebHOH peak- 
_ HH TIPOMbIBHbIX BO] Ha CyIb(aT-HOH H pasJiarasicA B TOKE IIeKTPOJUTH4eCKOrO 

BoJopoya mpu 400° B TedeHne 6 uac. KatanusaTopbl KoOabT H HMKesIb Obi 
MIPHPOTOBJIeHbl OCaKeHHeM COOTBETCTBYIOWIMX YTHAposakuceH aMMHaKOM 43 
90% pacTBopa COOTBeTCTBYIOW eH aS0THOKHCJION com. OcaqoK OTMbIBasICA WH- 


CTHIMHpOBaHHOL Bool Jo OTPUMaTebHOM peakIHH MpOMBIBHBIX BOA Ha NOs. 
[uypo3sakucv KoOasbTa HW HUKeJIA passaraslMcb B TOKe BO3Ayxa mpH 400°, a no- 
JIYYeHHble OKHCJIbI BOCCTAHABIMBAIMCb IIEKTPOJMTHYECKHM BOJOposom upH 200, 
250, 300 u 350° no 3 uaca pH Kako Temnlepatype. Katranusatop Mexjly oMbl- 
TaMH pereHepHpoBaJicaA BOOpOoM B TeyeHHe 45 — 60 mux. V30nponusoBbilt 
CNUpT H alleTOH, IpHMeHeHHble B HCCJeAOBaHHH, HMeJIM (usN4ecKMe KOHCTAHTHI, 
coBlafaioliive c JMTepaTypHbIMM JaHHbIMH. Onbirbl NpoBo_uAHcb Ha OObINHOL 
TpoTouHoK ycTaHosKe (4). Brio ycTaHoBseHO, YTO HccseoBaHHble KaTasM3a- 
TOPbI B H3yYeHHOM TeMMepaTyPHOM HHTepBasle (AIA *weesa H KOOaMbTAa Jo 250°, 
JIA HuKeIA To 215°) MpoBoAAT HCKMIOUMTeENbHO JeruAporeHu3allu1o “30Nponu- 
JOBOrO CHUpTa Jo alleroHa. OOpaso0BaBluviica ras Obl UHCTHIM BOJOPOMOM, Kak 
3TO NOKa3asI ra3soBbit aHamu3. KaTanusaT coflepKaJl TOMbKO alleTOH HM HerIpo- 
pearupoBaBLIMH CIMPT, 4YTO ycTaHOBJeHO ero NeperouKol. 

Kak ObiIo MOKa3aHo paublle (7, 5), MerHAporeHH3alHA CHMPTOB NOAIHHAeTCA 
oOIeMy KHHETHYCCKOMY YPpaBHEHHIO MOHOMOJIEKYJIAPHbIX KATAJMTHYECKUX peak- 
UM B MoTOKe, BbIBeJeHHOMY OJHMM M3 aBTopoB (°). B caryyae Jerugzporenusalun 
CIMpToB 6e3 MpHMeceli 9TO ypaBHeHHe WMeeT BHI: 


dm (A, — m) 


fin PAE Oe (1) 


rye k — KoucTaHTa cKopocTw peakunu, A; — CKopocTb Mogayu ucxogHoro Be- 
UlecTBa, 22 H Z3 ~— OTHOCHTeJbHble aCOpOUMOHHble KOSPPHUMEHTHI KeTOHA Hi BO- 
oposla, m — KOJIMYeCTBO BbIJeNHBUWerocA B MHHYTY Bofopoga, / — AnuHa CNOA 
KaTaIH3aTopa. 


* Ho He poccTaHOBJIeHHeM BOTOPOJOM OKHCJIOB, KOTOPOeC 3aBepllaeTCA JIHIUb IPH TeEMMepatype 
3aMeTHOrO CII€@KaHHA. 
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Tlocme HHTerpHpoBaHuaA ypaBHeuHa (1) nowydaem: 


k= (+ %) Ainge —(e+%,—1m. (2) 


OTHOCHTeJIbHbIe ajlcopOUMONHble KoOsPPYUMeHTHI, BXOAUIMe B ypaBHeHHe 
(2), ompewemanucb peakKUMOHHO-KHHeTHYeCKHM MeTOJOM, OCHOBaHHbIM Ha TIOHH-) 
2KeHHH CKOPOCTH peakUHH pH UpHOaBJIeHHH K HCXOMHOMY BelllecTBY U3BeCTHOrO 
KouMueCTBa poxykra peakuuu. Beswunna CKOpocTH peakKUMH pu mponyc- 
KaHHM CMeCH WH CpaBHeHHe ee CO CKOPOCTbIO peaKIHH Ip MpolyckaHuu YHCTOrO, 
BeILECTBA NOKa3bIBaeT, B KAKOM Mepe ajcopOupyeTca DpHOaBseHHoe BelllecTBO 
Ha AKTMBHBIX YUacTKax KaTamu3aTopa. Bemuunna alcopOWMoHHbIx KoopdpulneH- 
TOB pacCUNTbIBasacb No dbopMyuvie*: 


vip Be He oie . 
Z=— (—ByY (3) 


roe B,= A/ZA; Y = m/SA,;, H = Y,/(2—Y>). 3aecb Y—ray6una’ 
ipeBpalweHHA B OlbITax CO CMECHMH, a ie —cC UAHCThIM BellecTBOM. 


Tao6auna 1 TaoOauna 2 
OTHOCHTeIbHbIe aLCOPpOUMOHHBIe KOS(p- OTHOCHTeJIbHbIe aCOpOUHOHHBIe KOadp- | 
@UHMHEHTHL Zs (PHUMCHTEL Z3 
. z K ad 3 AOD 
Salad: on 2 = Agu lon ek | ease B= y4,/4en 
Keseso 210 0,66-++0,02 )Kese30 200 0,20-+-0,02 
230 0,70-E0 ,07 220 0,05-L0, 02 
240 0, 71-40, 06 239 0, 06-L0, 02 
zy 247 0,10-L0, 02 
KoOa.ibt 206 0, 454-0,03 
224 0, 48-40 , 03 Kooaapt 204 1 ,03-L0,03 
pa te ss | geet 
al b » | 
Huxes 166 1,54-40,03 daneae 
182 4 ,35-+0, 06 172 0,39-40,01 
198 1 ,16-++0,10 184 0, 20-40, 02 
209 1, 00-L0 , 02 197 0,16-++0, 04 
206 0,14 +0,01 


OTHocHTeIbHble acopOuMOHHble KOSPPHLHeHTh! OMpeeANUCh NO CKOPOCTH — 
JeruporeHH3auuu OMHAapHbIX CMeceli IPOAYKTOB peaKUMM C HCXOHBIM CIMPTOM. 
IIpv sTOM OObeMHaA CKOPOCTh CHUPTA B OMbITe C YHCTBIM BellleCTBOM PaBHsAacb : 
CYMMapHOH OOEMHOM CKOPOCTH cChupTa H MposyKTa peakIMH B OMbITax Co CMe- ° 
cAMH. J\JId IpOBepKH NOCTOAHCTBAa AKTHBHOCTH KaTasM3aTopa OMBITbI CO CMeCAMH } 
YepeloBanucb C OMbITaMM C UHCTHIM BelllecTBoM. B Ta6n. | u 2 npwBefeHbi pe- - 
SYJbTATHI ONPeleeHHA aCOPOUMOHHBIX KOSppuUHeHTOB. KpuBble acop6uvoH- 
HOro BbITeCHEHUA, MOCTpOeHHble 10 MATH TOUKAM TIpH KaxXol Temmeparype, | 
HMeJM OOWMM BHA, HaOmo,aBuniica B (°,8). 

Kak BHAHO u3 Ta6n. | WH 2, OTHOCHTeMbHbIe allcopOUMoHHbie KoIpPuIHeHTH! 
alleTOHa HM Bofopojla Ha 2Kewe3HOM HM KOOAIbTOBOM KaTaIH3aTopax He 3aBHCAT | 
oT TeMMepatypbl. SaBUcHMocTh aCopOWHOHHbIxX KospPuWeHTOB oT TemMe- | 
paTypbl HaOmofaercsa JIMIIb B CLyYae HAKeAA, Ha KOTOPOM OTHOCHTebHbIe ale | 


* Pacuer OTHOCHTeIbHLIX a\COpOMHOHHBIX kos(HUNEHTOB 110 TOUHOMY MeTosy (7) MOKasbIBaeT, 
ITO HCCHENOBAHHbIX HAMM CilyyanX NIpHOMMKeHHas CopMywa (3) NOsBOMAeT paccuNTaTb 3TH Be- 
JIM4YHMbI C YROBMETBOPHTEbHO! TOUHOCTHIO. 
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OpOuHOHHbIe Kos*punnentE! O6o“X NposlyKTOB yMeHbulaloTes c pocToM Tem- 
he ctyPe SaBUCHMOCTb STUX aCOpOUMOHHBIX KOSPPULMeEHTOB OT TeMIepaTypbl 
(BIACTCA NorapHpMuteckol, Kak STO BUAHO 3 pc. 1, rae npHBeleH rpaduk 
| apucuMocTH lg z or 1/T. JlorapudMuyeckasd 3aBYCMMOCTb OTHOCHTeAbHbIX 
}AcopOUMOHHBIX KOSPUUMEHTOB OT TeMMepaTypbl HaGwOfalacb MB pyrux pa- 
oTax (*,°) WM HaXOJMTCA B cormacHH c npecTaBslenuem, paccMaTpUuBatollluM 
ICOpCUMOHHble KOSpHIWeHTb! KaK KOHCTAHTbI paBHOBecusA ay\copOWMOHHOoro 
tpouecca. M3 nowy4eHHbix WaHHbIXx Opl- 

WM paCCUWTaHbl pasHocTH Telsor aj- Z 
fopOuuH Bosopofsa, alleroHa u 4H30- 

IpOmMMJOBOrO cHupTa mo dopMyuie: 0 7 


— 


es dol (eae 
Anpoxn — hon aS nee Fe 3 (4) 


OJYYeHbI 3HaveHHA: Age — Aen = 
o,f KKan/Molb WwW An, — Ag = 
14,5 kkan/ Mob. Beusryuae xKelesa UH 
KKOOaIbTa TelJOTH! acopOunN cnupta 
id TIpOAYKTOB peakUHH paBHbl WIM OHS - 
HSM APyr K Apyry, Kak STO BBITeKAeT H3 pyc, 1. 3anncuMocTs orapHdMa OTHOCHTeNb- 
fiie3 ABHCHMOCTH alcopOWHOHHBIX KOS@- —-HBIX aCOPOLLMOHHEIX KOSdUUNeHTOB alleTo- 
| DHUMeEHTOB OT TeMMepatyppbl (° 1°). Ha MW BOLOpoga OT oOpaTEol Temnepatypbi 
Ajcop6muMoHHble KoaddHHeHTh! 6bI- Ha Nl Ratanucatope 

IM Jlasiee TpHMeHeUbI JIA pacdeTa KOH- 

CTaHT CKopocTelt peaKUHH Ip pasJHUHbIX TeMlepaTypax. C Wesbio onpejesie- 
(HHA UCTHHHOM SHEPHH aKTHBaUMN ervAporeHusallHv C KaXKbIM KaTaJM3aTo- 
POM Obla4 MOCTAaBJIeHa CepHA OMbITOB Ip pasvIMUHbIX TeMNepaTypax HM MOcTOAH- 
0H OObeMHOH cKopocTH. Jlma pacueTa KOHCTaHT cKopocTel B dopmysy (2) 
ObINIH MOjlcTaBJIeHbI 3HaveHuA Ay, mM Z + Zs. JIA HUKeMeBOrO KaTamMu3aTOpa 


dpacOnn Halal TaOmuna 4 


Meruzporesusauna ws0o-CzgH;OH ua Fe; Jlerunzporenusauna u3o-CsH,OH wa Co; o6bem 
jo6bem KaTamtusaTopa 5,6 Ma; cKOpocTb xkaTaJM3aTopa 7 MJ; CKOpOCTb nycka 


nycKa 0,15) ma/mmn; A;=45 Ma/MMH; 015 ma/mun; Ay=45 Ma/MuH; A\=6,43 MJ1/MHH 
A, = 8,03 ma/muH Hal Ma kaTan.; 2+Zs= ya 1 ma KaTan.; Zo+273=1,49;¢= 
= 0,79; « = 20000 kan/momb; Rp=7,08-108; = 12400 Kan/mMonb; ky = 8,03-10°; ¢/ lg ky = 
| évile kp = 2,26-108 aa MNO 
Ne | Teun, | V Ag» Ne | Temn.,| V Es, 
3 | 200 | 2,28} 0,407 | 0,409) 0,403 5 183 | 5,80 | 0,828 0,943] 0,890 
7 | 200 | 2,24! 0,400 | 0,406} 0,403 vi 189 | 6,25 | 0,894 TOOT EOS 
Sei 210 | 3,31) 0,592° | 0, 606).0),630 8 MO eas || 4 OF PAD) | aly 
Zale 2205.32) |) 0,950" 4004" 0),. 966 6 NOSES Oa |eeele oe 1,44 | 1,38 
Ae 227 16 66n)) 1019 AE | 0) ) WSIS) 1 £33.80) aE zr 149) | 22 
4 |) DBP MN TGS ali eaXo) ALA | A OS) 3 PAIOY |e AAU) 9) al (60) AP OOM S38 
On lez3o) 59.08) |) 1.64 ily Ty || SL ks: 4 PAM NO G8 | AL wi (US || as) 
4 248 13) 20) |) 489 Pharr || 2, 42 


3HadeHve Z) + Zz HAXONMNOCb pH HYyKHOH TemMMepaType HHTeplonAlMei 
NpAMbIX JorapHdMuyecKoH 3aBucuMocTH (puc. 1). Tlonyyennbie pesybraTbl 
MIpuMBosATcH B TaGA. 3—5 u una puc. 2. JImnelinaa sapucumoctb lg R or 1/T 
HaXOJMMTCH B COOTBeETCTBHH Cc ypaBHeHHem Appeuuyca, 4YTO No,TBep*laerT 
cIpapeJIMBOCTb ypaBHeHuaA (2). UcTuHnand SHepruaA aKTMBallMu JlerufAporeHH- 
3alluu ClupToB Ha Fe uw Co onmpesemena BiiepBble. B paOore (7) Aisa Jeruspo- 
reHusalluu OyTanosa-2 Hal KaTaMM3aTOPOM HUKesIb Ha KBapwle Oblo0 NomyyeHo 
¢—9,9 kKkas/MOsb, T. e. JIMUb HeMHOrO BBlllle, YM 3/eCb. 


7 JLAH, te 115, No 4 729 


Kak moka3biBaioT JaHuble, 9HepruA AaKTHBalMu MerHAporeHu3saluu Ha U3y~ | 
YeHHBIX HAMM MeTasiaX YMeHbllaeTCA OT %esesa K HUKeO. AKTHBHOCTb KaTa- | 


Qs 6 
* : : 
0 
a 22 23 
195 £ gt 


Puc. 2. 3aBHcHMocTb oraputpMa KOHCTaHT CKOpOcTH JerHqporenHsalluu OT OOpaTHOH Temme- 
paTypbl: a — Ha xKenese, 6 — Ha KOOauIbTe, 6 — Ha HUKee 


JIM3aTOPOB MepeXOMHbIX MeTaJJIOB GeETBeEpTOTO NepHofla pacteT Cc YBeJIHYeHHeM . 
NopxAKOBOrO HOMepa MeTaJlJla H C YMCHbIICHHEM Me*KAaATOMHOPO PaccTOAHHA. 


Ta6Oauma 5 


Tlerugporenu3auna us0-C3H;OH ua Ni; o6bem Katamuszatopa 
0,5 MJ; cKopocTb nycka 0,15 ma/muH; A; =45 mua/MuH; 


Ay == 90 ma/mMuH Ha 1 ma KaTaa.; ¢ = 8 900 kan/Moumb, ko = 


= 3,67-10°; e/lg kyo =1,6-108 


N® | Temn., Vin, Fp» Rnacu 
Om | FE lant MODES oF Saabs eal al 
4] 185 | 8,8 | 17,6 4,54 | 20,54 | 20,65 
2] 196 | 12,.0| 24:0 1,32 | 29/20 | 268.10 
3| 1475 | 7.0] 14.0 1,78 | 16,33 | 416.60 
41 186 | 910] 18/0 1/46 | 24°43 | 24°43 
5 | 244 | 14.6 | 29/2 1.09 | 35,67 | 34.70 
6| 168 | 6.0] 12/0 2,08 | 13.82 | 14.40 
71 156 | 4.9| 9/8 2.74 | 40.35 | 40.40 
8 | 206 | 13,8 20,6 1,14 33,63 31,30 


Hosble pe3yJIbTaTbI, NOMYYeHHble B HaCTOMIMeli padoTe, HMeIOT 3Ha¥eHHe Js « 
BbIACHEHHA 3ABUCHMOCTH KaTaJIMTHYeCKOM AKTUBHOCTH JJIEMeEHTOB OT HX Toso*Ke- 
HMA B MepHosuyecKol cucteme Menjeseesa. 


Mockoscknit rocy2apcTBeHHbIii yHUBepcuTeT Tlocrynusto 
um. M. B. JIomoHocosa 23 III 1957 


UHMTHPOBAHHAS JIMTEPATYPA 


Lo An eA. Banaunuu,A.M.Py6unwmreii un, K®X, 6, 576 (1935). @ AL) AS Brae 
QJauaun, E.W. Kan a6yHosckuh, JAH, 98, 783 (1954)) =SGa.D howe nade ae 
Jungers, Bull. Soc. Chim. Belg., 58, 331 (1949); 59, 604 (1950). * A. A. Banaugu H, | 
Il. Tereuu, JAH, 118, Ne 5, 1090 (1957). >A. E. Arpouomos, Rectu. MY, Gam 
Ne 2, 109 (1951). SA. Ac Baw awenneorOx, 12, 150 (1942). A.A. Badaui wm 
PKOX, 12, 160 (1942). 8A. A. Toactonsartosa, A. A. Banaugun, 9. M. 
Jimutpues, Mse.,.AHrCCCP, OHX$196611404.5 9 A. Ai Baga Huu, JIAH, 68, 
33 (1948). 1° A. X. Bop xk, COopu. pa6or no (bus. xum., 34. AH CCCP, 1947, crp. 168. 
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Joxraynp Akagemun Hayk CCCP 
1957. Tom 115, Ne 4 


XHMH A 


B. A. JOJIFONJIOCK, JI. M. POMAHOB, Bb. JI. EPYCAJIAMCKHA 
u B. A. BOTOMOJIbHbIN 


KATAJIM3ATOPbI HA OCHOBE MAPHHHAPAJIOPEHAJIKHJIOB F 
YETbIPEXXJIOPHCTOrO THTAHA JIA CHHTE3A AMOP®HbIX 
MW KPHCTAJWIMYECKHX NOJIMMEPOB H3 «-OJIE®HHOB 
H JIMEHOB 


([]pedcmaenexno axademuxom H. H. Hasapoeoim 25 IV 1957) 


|| Tlonyyenve nomumepos us amucbaruueckux coeqvHeHM psa 9TMIeHa Ha 
‘CHOBE HHHUMMPOBaHHA NOJMMepHsalHn CBOOOAHBIMM paHKaslaMU BO3MO3KHO 
OJbKO AIA NepBoro MpefcTraButeiAa 9TorO pxfla — 3THJIeHa. B3auMojelicTBue 
BOOOMHBIX PalWKaJOB C TOMOJOraMH YTHIeEHA IPVMBOAUT K OOpa3s0BaHHlO HU3KO- 
MOJIEKYAPHBIX NPOAYKTOB 3a CYeT peakUMli COpbiIBa Ha MepBbIX cTaquAXx pa3- 
huTHA Mpouecca (‘). Unrnep c corpyquukKaMu HCHoOMb30BaIH AVIA MHHUWAApOBa- 
HHA NlOMMMepvsallMH 9THJeHa PeaKUMIO MexKy aJIOMMHHMOpraHhuecKMM CO- 


3 STOM OOMacTH (°) MpHBeJIM K OTKPbITHIO BOSMOKHOCTH HHHUHMPOBAHKA NoOMH- 
epl3alluu OJIePHHOB, COMpoBoxaiollelica OOpas0BaHveM OHOPOAHO MocTpoeH- 


APYrHe MeTasJopranwyeckHe MPOHSBOAHbIe, B YACTHOCTH Ha COeAMHEHHA Ha- 
(pus u smuTua. Hanpumep, cuctembt C,H;Na—TiCla uu CaH,Li—TiCls tax- 
e BosOyKaloT NosuMepHsalntio sTHJIeHa (*,°). MexaHn3M 9THX peaKUMH NoKa 
eIe HeJIb3A CUHTATb YCTAHOBJIeHHbIM. Vi3BecTHO, 4TO peakKUMA MexKy KOM- 
OHEHTaMH KatTamu3aTopa Lhurnepa HOCHT OKHCJIMTeJbHO-BOCCTAHOBUTEJbHBI 
KapakTep HM NpHBOAHT K OOpas0BaHilO MpOHM3BOAHbIX THTaHa OoJlee HH3KUX 
‘TelleHelt BaslenTHocTH (°). Hapayy c 3THM OTMeYaeTCA OOpasoBaHHe yrsieBo,O- 
DOMOB, HallpHMep sTaHa UM 9THJeHa BCJyYae UCMONb30OBAHHA TPHSTHAaIOMHHHKA. 
BecbMa OH3KHe ABJIEHHA HaOOfaoTcA TakxKe TIpH B3aMMOJelcTBUM MeKAy 
POIAMM TAXKeJIbIX MeTAINOB UM MarHuliopranHwuecKHMH CcoeAMHeHHAME. 

| H. B. Kougpipes u JI. A. Pomuna (’), KOTOpbIM IpMnaexKUT NepBaA pa- 
Hota B JlaHHoO OOMAacTH, NoKa3anu, YTO peakKUMA MexKAY MarHnhrasorenanKH- 
aM WM COJAMM pasJIMUHbIX MeTaJWIOB (*KesIe3a, MeA\M, KOOaJIbTa, HKeIA, XPOMa, 
omMOJeHa) IpHBOAUT K OOpasoBaHnio: a) IKBUBAeHTHBIX KONMUECTB HacbiileH- 
Oro HU HeEHACHILJeHHOrO yrseBOOpOAOB, OTBETAIOWMIMX aIKMJy MarHuvoprannye- 
Koro coeqHHeHHA, HM 6) BOCCTAHOBJIeHHbIX (POpM TAx*KebIX MeTasoB. Jlanb- 
eliliee u3yueHHe 93THX peakun (1°) mpvBeso K 3aKJiOUeHHIO, YTO OHH 
IpoTeKaroT Yepes cTauio OOpasoBaHHA HeYCTOMYMBLIX OpraHHecKHX CoeAH- 
HeHUH TAKEbIX MeCTAJJIOB, pa3Jlox%KeHHe KOTOPbIX Yallle BCero paccMaTpUBaeTcAa 
kaK CBOOOHOPaANKaJIbHbIM Mpolecc. Ha sTOM OCHOBAHHH Ka3aJlOCb BEPpOATHBIM, 
ITO peaKIMA Mexy MarHulirasloreHopranvuecKHMM COeHHEHUAMK WM YeTbipex- 
XKOPHCTbIM THTAHOM MO3BONMT MIpHHTH. K pe3yJIbTaTaM, AHaJIOrHUHEIM TeM, KO- 
ropble Opium gocTuruyTb! Unrnepom u Harta Ha mpumepe asiomMHHioprann- 
lecKUX coewMHeHuH. HeoOxoquMo yKa3aTb, TO B peakIMAX paccMaTpuBaemoro 
‘Ylla 3HAUMTebHYIO pOb UrpaoT KOMMseKcooOpasyroulMe arenTe! (3cupst, 
yIbuAbI, KUCMOPOA), KOTOPble CMOCOOHDI OKAa3bIBATb CYIleCTBeHHOe BAMA HHe 
ia Xo| Mpollecca NosMMepH3allun HW HacTpyKTypy Wen. Kak usBecTHo, MarHnii- 
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opraHuyeckHe CoeMHeHHA JaloT MpOYHble KOMIJIeKcbI C SPHpoM, KoTopble pa 
pyWlaiorcd TOJbKO Ip yCJOBHH AMTebHOK TepMuyeCcKoH oOpa6orkH Tp} 
150°. Hama ycTauoBsieno, 4YTO B3aMMOjlelicTBHe MarHHMopraHHyeckuXx CoesMy 
Hennit Tuna R—MgHal c TiCl, npwBogur k oOpasoBaHuio KaTaJIMTHUeCKUX KOM} 
TwieKCOB, 3PeKTHBHO MHMUMMPYIOWIMX MOMMMepH3allHi0 MOHOMePOB TOJIbK 
NpH YCJOBHH MpesBapuTeibHOrO NosHoro ocBOOOARKMeHHA MpOWSBOMHbIX Mar} 
HU OT 9upa, YTO MOKasaHo Ha MarHMlixnopsTHse, MarHuiOpomaTuse HM MarHAe 
6pomokTHse. B 9KcMepHMeHTaJIbHOM OTHOWWeHMM yAOOHO NOMb30BaTHCH MarHuu 
OpraHHecKUMM COeMHEHMAMH B Bue WucnepcHH B Napadune. Jia NowyseHy)) 
TlocuieqHel Mpollecc pa3spylWeHua 2upHoro KOMMJIekca MpoOBOAHTCA B cpes 
Hapauna, YTO MpHBOAUT K COpasoBaHHio TOHKOH J[McHepcHu, BecbMa YCTOHUH| 
BOM K Bulare H He TepAIONe JUTE bHOe BpeMA CBOeH AKTHBHOCTH IIpM XpaHeHH 
Ha BO3fyxe. | 
DddekTuBHocTb cuctempl R—MgHal—TiCla qua wHuWMupOBaHHA Npollecc 
nouuMepH3alun Oblia HaMH [oKa3aHa Ha 9STHJIeHe, Mponusiene, CTUpoe | 
v3onpene. TlonuMepusauua STHMeHAa OCYUIeCTBIAeTCH Ges NPHMeHeHHA AaBuJE 
HMA WM BHeWwHero OOorpeBa. PeakuMA HauMHaeTCA NOYTH cpa3sy Noce Hauadl, 
MpomyckaHHuA 9THeHa Yepes CyCIeH3HIO MarHuHopranwyecKkoro coeqHHeHH 
B GeHSHHe, COJepKallleM HeOoubIuCe KOAMYECTBO YeTbIPeXXMOpHCTOrO THTAHé 
Tomy4enHbit TAKUM OOPasoM TOMMSTHJeH HMeeT [7] = 2,55 (usMepeHO B eKé! 
auue mpu 135°), T. na. 130—138°, npouHocTb Ha pasppIB 335 Kr/cM? H OTHOCK 
TellbHce yimuneHve 730%. [[puBeqeHuble NoKa3aTeH aHasOrHuHbl TeM, KOTCh 
pbiMu OOalaeT MOMSTHIeH, MOJIYYeHHbIA C NOMOMIbIO OObIUHOrO KaTaJHsaTop} 
Uuraepa. Bompuioh nHTrepeclpecTaBiaroT aHuble, yCTaHOBJIeHHbIe HAMM Ip 
ovMMepH3aluu mponnwiena. B ofHok us pador Harta (#") yka3aHo, 4TO 3aMeH 
AJIOMHHHMOpranvyeckux CoequHeHHH B KaTamusatope Lurnepa Ha MarHuiop 
raHwuecKHe UCKJOUaeT BOSMOMKHOCTH NOJYYeHHA M30TAKTHYECKUX MosMMepo} 
M3 &-ONe(UHOB. } 
Kak oka3aHO HaMH, Tp oJMMepH3aluH MpomvieHa B MpucyTcTBH 
MarHuxopsTHa WM YeTbIpeXxJIOpMcToro THTaHa OOpasyeTcA MPHMepHO paBHO 
KONMYeCTBO aMOp*HOl H KpUcTaNMYeCKOH (H380TAKTHYeCKOH) opm MomuMepé 
Amopduaa @opMa, pacTBopuMax B aiupe, HMeeT TeMMepaTypy cTeKJOBaHH 
—35° u [y] = 0,57 (B Gen30ne). Hapayy c Hel Bbiestena (pakuuA, HepacTB 
pHMaa B KHNMAL[eM reKCaHe, KPHCTaJJIMYHOCTh KOTOPOH oKasaHa JaHHbIMy 
CHeEKTpOCcKoNMYecKOrO MH PeHTTeHOCTPyKTYypHOrO aHasusa. 
Pa3iM4nble PopMbI NOMMMepoB Obi BbIeeHbl TAKKe B CyYae MOAMMepy| 
3auuM M3onpena. lpn npoBesenHu NomMMepH3aluN Mocequero NO BAMAHHe) 
TeX 2Ke KOMMOHeHTOB Obl NowyyeHb!: 1) @paKkuua, pacTBopHMas B GeH3oueE 
cogepxKaujad 87% wWnc-1,4-3BeHbeB, H 2) HepacTBopuMaa cbopMa, coslep2Kamlas) 
10 JAHHbIM H.-K. CHeKTpa, TObKO TpaHc-1,4-3BeHbA *. 
OgHoBpeMenHoe Tosytenve unc-1,4-nonmusonpena u Tpanc-1,4-nonnmusc 
fipeHa MIM aMopuoro HM M30TAKTHYeCKOrO NOMHMPOMNMeHa ABIIAeETCH Mp sMby 
yKasaHveM Ha TO, UTO B CHCTeMe COCYIeECTBYIOT KaTasIHTHYeCKHe KOMIMJIeKC) 
pa3IM4HOrO TUNA, MpHBOAAMIMe K OOpas0BaHHtoO cHelMduyecKol AIA WaHHor 
KOMIIeKCa CTPyKTypbl NomwHMepa. 


ae 


IKCHeEPHMeHTANAbBHAA WacTh 


Cries MarHuwrangorenaakuaos. Jina nonysenua mari 
HUMOprannyeckKUX CoeAMHeEHHH, CBOOOHBIX OT Supa, HCMOMb30Baach MeTC{ 
AuKa, onvcannas I’pHHbapom (1°), B cOoTBeTCTBHM C KOTOpoli oT acpupuoro pel 
CTBOPa OpranuyecKoro NPOWSBOAHOrO MarHUA OTTOHAJICA pacTBOPHTeb U OCTE| 
TOK NofBeprasica 30-yacoBomy HarpeBaHHto mpu 150—160° B Baxyyme (10 mw} 
O6pasyiomlasca GOenasd Mopucrad Macca W3MeNbYaNach B ToKe cyxoro a3sore| 
Jini Nlomysenua Jucnepcwu MarHufiopranMueckoro coelMHeEHHA B nap adune| 


* 
CnektTpockonmyeckoe U peHTreHocKonMYecKoe UCcMeLoBaHHA NOJHMepoB ocylecTBJeH | 
E. YW. Moxposcxum u JI. A. Bonxonoti | 
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DCMEAHHH BBOMMJICH B peakUMOHHYy!O KoNGy Mocae OTTOHKH OCHOBHOL MaccBl 
icTBOpHTemsA. 

|) TlonumMepu3sauna stTuaena. B cycnen3uw marnniixaopatuna 
| TiCi, B OensHHoBol hpakuun (T. Kun. 90—110°) npn wnrencuBHom rlepeMe- 
|uBaHHM OapOorupoBascsa THaTebHO UpocyweHubIi sruen. Hayanbuad TeM- 
ipparypa 20°. B konlle mpollecca Temmepatypa noppicunach jo 50°. O6dpprB 
pollecca NOMMMepv3alHH Ha OllpefeseHHOl cTayuu JocTuraeTca JoOaBseHHeM 
iuupta. 

| WoawumMepusanus nponuae na. Peaxuusa npososunacb B aBTo- 
jaBe eMKocTbw 1,5 J, CHaO2>KeHHOM MellasKo, npu 3arpy3Ke 500 ma 6eH3HHa 
| HeoOxOAuMoro KouJMYecTBa MarHHiixmopstusa u TiCla. Jlapnenue 6—9 aT. 
[potowKuTebHOCTb peakliMn upv 80° | yac. Bpixog nomumepa 115 r. 
TlomumMepusanua u3onpena. B 4-nurpoppili aproKnaB c Me- 
WlakoH Oblio sarpyxeHo: 1 m GeH3svHa, MarHulixnopstun, TiC], u 0,5 1 u30- 
pena. [IpotomxutenbuHocth peakuuu 1 yac npn 70—80°. Buixog nomumepa 
W00 r. OpakilMsA, pacrBopuMas B GeH30sNe (63% or OOulero KomMYeCTBA), Cosep- 
| uT wWHc-1,4-3BeHbeB 87%, TpaHc-1,4-3BeHbeB 5%, 1,2-3BeHbeB 3% u 3,4- 
MBeHbeB 5%. HepacTBopuMblli romumep (37%) npeactapnser co6oh 100% -f 
,4-Tpauc-NosMusonpeH. 

| TlonumMepu3sanux ctupona. 20 r crupona nuTeHcuBHO Mepe- 
WIeLUMBaIHcb Cc pacTBopom 0,4 r TiCla B 60 Ma Gen3uHa, cofep2KallleM B Buye 
Hyenienonn 0,5 r MarHuixiopstTuia, mpu 60° B Teyenue | vaca. Bpixog nomu- 
(epa KoOJMUeCTBeHHBIM. 


MuctutyT BbICOKOMOeKYJAPHbIX COeqMHeHUII Tloctynmuno 
Akazlemuu Hayk CCCP 22 II 1957 . 


HWMTHPOBAHHASA JIMNTEPATYPAY 
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Jloxxagm Axkagemun uayk CCCP 
1957. Tom 115, Ne 4 


Axanemuk A, H. HECMESHOB, P. X. ®PEHJIMHA u E. UW. YYKOBCKAA 


TEPMU4ECKAS TEJIOMEPH3AUMA OJIEPHHOB C CHJIAHAMH, 
CONMEP)KALIMMH Si — H-CBA3b 


Kak Hamu ObII0 TOKa3aHo (1), 9THJIEH BCTyNaeT B peaKIIHto TeOMEpH3a: 
UMM C MeTHJI{MXJOpCHaHOM H TPHXsOpcHaHOM upH Temnepatype 270—3004 
NO WaBJIeHveM, B YCJIOBHAX, OOeCMeYHBaIOWIHX H3ObITOK STHJIeHa, aBad CMECE 
BemecTB cTpoeHua XSiCI,(CH,CH2),H, rae X=Cl, CHy. Peakuna mpo-} 
BOMMaCb B CTa/IbHBIX aBTOKJaBax Oe3 JOOaBeHHA KaTaH3aTOPOB WJM HHH: 
WHaTopow peakuuu. Jlerko BCTyNaeT B peaKUHIO TeJIOMePH3allMH B 9THX yCJOF} 
BMAX Tak?Ke NPOMMJIeH C MeTHJIJHXJIOPCHJIaHOM. 

Tipeqctapnsisio MHTepeC BbIACHHTb, BCTyNaloT JIM B STY peaKiMIO cusa'| 
Hbl, He COjepxKallive YTavliovfqa, a TaK%Ke CHJlaHbl, y KOTOPbIX KPeMHU 
CBA3aH C aPOMATHYeCKHM AJPOM, T. €. BOSMOXHbI JIM, HalpHMep, TakAd 
peakian: 7 


RgSiH -+ n CHy = CH, R3Si(CH2CH),, H, 
roe R= Alk; OAIk; 


ArSiCl,H -+- 2 CH, = CH2— ArSiCl,(CH,CHe),, H. 


B sutepatype, Kacatoulelica mpHcoeqMHeHUA CHIaHOB 3TOTO TuNMa NO ABO) 
HOH CBA3M ONe*PHHOB, YKa3bIBaeTCA, YTO B MpHCyTCTBUH MHMIMATOpOB paqwh 
KaJIbHbIX PeakUMi TPHSTOKCHCHaH BOOOWe He MpHcoOeAHHAeTCA NO ABOHHOL 
cBai3H (?)*, TpHSTHICHIaH TakxKe He pearupyeT, WIM jlaeT MaJIeHbKHii BBIXO) 
rpasHoro mpofykta (*,*). 

MenwIANxXMopcuanH, WO WaTeHTHbIM JaHHbm (°), pearupyer c sTHeHONp 
npu Temnepatype 200—550° c o6pas0BaHvem (peHHJISTHJIMXOpCHaHa. 

Hamu yctTanopseHo, 47TO sTHMeH raaqKO BCTyMaeT B TepmuyecKy1O peakiHKd 
TenoMepusalun C (bens AxOpcnsaHoM. IIpu 280° uv 90 atm. Opi nomyueHEs 
coejuHenua cocraBa: C,H;SiCl.(CH,CH,),H, rye n=1, 2,3. Peaxuusa 3TH 
JieHa C TPHSTHJICHaHOM npoBeyena np 300° u 200 atm. V3 mpogyKtos peak 
MMM yAaJiOCb BbINCIHTb TeTpasTHJICHaH HW TpH3TH/-H-OyTHACHaH. Tlomyuenpil 
Take (ppakKUHH, COJeprxKallHe BLICLIMe TpHSITHMAIKHJICHaHEI. 

B culyyae peakiMH TpHsTOKcHcHaHa c sTueHOM mpH 300° TaKxe Ha6sIO 
Aanoch Nayenne Japnenun (oT 100 yo 35 arm.) H normomenue stuseHa (22) 
Ha 75 fr 3arpyXeHHOrO TpusTOKcHCHIaHa). OgHako pbienuTD HH AMBALA Jb | 
HbIC ANKUJTPHSTOKCHCHaHbl HE yfaJICCb, TaK KaK B yCJIOBHAX peakIMH, M10} 
BHJIMMOMY, HMe€T MeCTO peakILHA JHCHpONOpuHOHupOBaHHaA. | 


. 
Ilo narenTHpim jane (3), TpwsToKcucnaaH pearupyeT c 9THeHOM B MpHcyTcCTBHI| 
mAaTHHMPOBaHHOrO acOecTa, qaBad c 60%-M BbIXOJOM STHJITPHsTOKCHCHAH. 
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IKCHeEPHMeHTAMbHAA YacThb 


| {IpuroToBmeHne uCxXORHBX CHMaHOB. (C;H;),SiH Ona nonyyen 
m3 C,H,SiCl,H no peakuuu Tpunpapa, tT. kun. 108—109°; n® 1,4115. JInte- 
patypHple fannpie: tT. Kum. 107° (%); 103,5—104,5° (7); n 11,4117 (°); 
57 100:)(7). 

Tpv9TOKcHcHlaH CHHTesHpoBaH 0 MeTogy Xapusia u gp. (8). Mouny- 
HUeHHbIC JIA STOTO COCAHHEHHA KOHCTaHTbI COBMaH C MMTepaTypHbIMH 
}lanupin. 
| PennaquxsopcensaHn CHHTe€3MpOBaJICA HW3 CHJMKOXNOpomopma wu denusmar- 
/HHMOpOMHa (°). Tlomyuenupre KOHCTaHTLI COBnayaioT Cc sMTepaTypHbIMu 
i JaHHbIMH. 


| TenoMepu3alua 9THAeCHA C TPMSTHACHMAHOM. PeaxuusA mpo- 
HBeleHa B CTaJIbHOM aBTOKJaBe eMKOCTbIO 0,5 1. B aproknaB 3arpyxanu 90T 
(C2H5)3SiH H NOcNe MpOsyBKH a30TOM BBOAHJIM STHeH. PeakiWOHHy!0 CMeCb 
HarpeBasmM fo 300°, qaBeHHe Mpw 3TOM NoAHHMaoch Ao 200 atm. PeaKuHto 
Bel Np Temnepatype 300—31U° B Teyenue 4 ac. IIpu atom ZaBneHue 9TH- 
| yeHa ynaso qo 80 atm. Bec npogxyxta peakuun 119 r. Mpogyxt dpakuuoun- 
J POBAH Ha KONOHKe B 15 T. T. [Ip 3Tom ororHaHo: 


a) 60 r ucxoqHoro TpuaTHJIcHaHa, T. Kun. 108—109°; neg ati. 


6) 15 r terpastuncunana, T. Kun. 153°; nB 1,4246; di" 0,7665; MRuann 48,30; 
MR a9 48,78. 


{hy 


-B 


- 


Hattneno %: C 66,82; 66,59; H 13.96; 13,92 
CgHapSi. Brruncneno %: C 66,56; H 13,97 


|| JIuteparypubie qanupre (3°): tr. kun. 153°; dg° 0,7662; n> 1,4240. 


| 6) 8r TpustTHn6yruncunana, T. Kun. 89—93°/30 mm; 15 1,4360; dz° 0,7810; 
} MRuaiin 57,60; VR ees 58,08. 


Hatigeno %: C 70,37; 70,31; H 14,08; 14,08; Si 15,57; 15,97. 
CioHo4Si. BotuncneHo %: C 70,24; H 14,03; Si 15,66 


| JIureparypHpie yanupie (1°): Tt. Kun. 192°; nB 1,4358; dz” 0,7786 
| r) 18,5 r d@pakuna 7O—110°/4 mm. BpigenuTb us Hee B YMCTOM BHJe 
| PeKCHJI- H OKTHJITPH3THJICHaHbI He yanocb, OYeBHAHO H3-3a NpHCyTCTBUA 
lipHmece NpO_ykKTOB peakuMH AucnponopuHMoHHpoBanHa. OctatoxK 11 r. 
TenomMepu3aunua 9THMeHA Cc PeHHAAUXAOPCHMAaAHOM. Peak- 
| IMA poBeseHa B aBToKslaBe emkocTbwo 0,15 a uscranu OH-1T. B aproxsas 
| sarpyxanu 35 r C,H;SiCl,H uw nocne npoxyBKH a30TOM BBOAUJIH 9THJIeH. 
| PeakuvoHHan CMecb HarpeBasiacb yo 280°, jaBseHHe MpH STOM MOAHHMAaJIOCb 
qo 90 arm. Peakunio Benw mpH tTemmepatype 280—300° B TeyeHne 3 yac. 
IIpu stom japyieHve 2sTHeHa Nagano fo 60 atm. Tlonyyeno 43 r npogykta. 
IlpogykT pa3sorHaH Ha kouioHKe B 15 T. T. IIpu 9TOM BbIJeJIeHbI CneqyroulHe 
pakuun: 


@paxuua I: 1. kun. 104—107°/20 mM, Bec 14 r, n% 1,5170 
®pakuna Il: 7. kun. 78—83°/3 mM, Bec 4,7r, 129 1,5140 
®pakuusa III: r. kun. 98—104°/3 mM, Bec 3 r, n%0 1,5100 
cTaToK “11 r. 
[Ip nopropHoi meperonke BbIJeJeHbI B MHAMBUyaJIbHOM Bue PeHHSTHII- 
JMxsopeuan, penu6yTHAUxXNopcHaH MU cpeHHsreKcusjuxsopcusan us I, Il 


u Ill dbpakuu, coorpercTBeHHO. OTH BelllecTBa Ha CBeTy ObICTpO KpacHeloT 
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: 
WM JIErKO PHJIPOJIM3YIoTCAH Ha Bo3qyxe. CBOHCTBa WM aHaJIH3 NOJYYeCHHBIX COeqH- 


HeHHH cBeyeHbI B Tao. 1. 
Taodsauua 1 


Auvamu3 HM PusNdeCKHe KOHCTAHTHI CgHsSiClo(CH2CHe)nH 


MR ; C, % H, % Si, % Cl, % 
720 q20 T. Kun., \ 

MIN Sp) 4 °CjmmM - P 
Haiiq. | BBIU. ppy. | Haiig. | Bera. |Hafiz.| ser. | Halig. | Boy. | natin. 
47, 4,98 a a8.63 3h, hl 
1* |1,5190/1,1490| 54,42] 54,12] 847 | 46,83 | 444 | 4,89] sig} 1362] 43'24] 34.56] 34°00 
ia 5 31,18 12,05 
2 |4,54140]1,1181) 62,80 63,42 90—91/3 51,49 ie 6,05 a 30,44 30,78 12,05 41,68 
a "901 o- 49 | 26,94 10,83 
3 |1,5100{1,0832) 72,15 | 72,72 | *°—M8I9 | 55,12 | 3232 | 7,07] 943] 27.18 | S9’¢s | 10,75 | t0%o6 


* Jlureparypnble faHuble: T. Kum. 134—135,0°/5 mm (4), 225—230° (3). 


Vucruryt 9leMeHToopraHHyecKkux coequHeHULt Tocrynu.10 
Axanemuu HayK CCCP Sy WAUL aS i7/ 
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D. E. Hook, L. De Pree, Am. mar. 2510853; Chem. Abstr. 44, 8933 c (1950); Aura. | 
mat. 632 824, Chem. Abstr., 44, 5378 (1950). 6 F. Whitmore, E. Pietrut Zam 
IL. Sommer, J. Am, Chem. Soc., 69, 2108 (1947). *H. Gilman, R. Ingham 
A. Smith, J. Org.-Chem:., 18, 17438) (1953)25 "= > Ma Evang iy Wadiot ten bes Prorss 
J. Org. Chem., 18, 280 (1948). ® A. J. Barry, Aura. nat. 618403; Chem. Abstr., 48 
5801 (1949). 1° F. Whitmore, L..Sommer et ali, J. Am. Chem. Soc) 68-470 
(1946). . #! R. F. Flemming, Am. nar. 2386452; Chem. Abstr., 40, 6039 (1946). 
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Torsvaygo Akagemun nayr CCCP 
1957. Tom 115, Ni 4 


_XHMHA 


K. Bb. MMOTPOBCKHH u M. I. POHHHA 


OB ACCOWMANHM JIMTHHOPFTAHYYECKHX COEXMHEHHM 
KHPHOLO: PAA B PACTBOPAX YI'JIEBOJOPOJIOB 


(Ilpedcmaeaexo akademuxom A. H. Hecmesnoeem 10 1V 1957) 


IIpu onpeyeneHuu MoseKyApHoro Beca sAMuTuMpeHUNAa u muTuKOeH3HAa 
iB pacTBopax s/pupa 2OyMOCKONMYeCKHM MeTojomM Burrur, Meliep u Jlaure (!) 
Hall.1M, YTO ykKa3aHHble COeCAMHEHUA OOpasylOT «aBTOKOMMeKCby OOueH cop- 
MYJIbI: 
feike tl Bi? 


) Met MOcTaBHJIH Mepe coOoh 3aauy BbIACHHTL, CMOCOOHEI JIM K MOMOOHOMY KOM- 
MIeKCOoOpasoBaHHlO JIMTHMOpraHHeckve COeAMHeEHHA X%XHMPHOrO pAfa B pacrt- 
BOpax yrJieBosOpoAoB. C stot Wesbi0 Obl ONpeseseH MoseKYJAPHbI Bec NHTHE- 


: 
| Obi Np HMeHeHBI O6eH30/1 WH UWMKJIOreKCaH TaKol cTeneHu UMCTOTHI, KOTOPad TIpetb- 


RABMACTCH K STHM PaCTBOPUTeAM IIpH KpMOCKONMYeCKHX H3MepeHuaX. JluTHuH- 
STHJI WH IMTHHOYTH CHHTeSHpOBaIMCb B 3THX %Ke PacTBOpHTeIAX NO U3BeCTHOH 
|MeTOJMKe, OCHOBAHHOM Ha B3aMMOjJelicTBMM COOTBeTCTBYIOUero XJOpMpousBos- 
|HOrO C MeTaJIIMYeCKHM JIMTHeM (°). 

| Tlocae mpopeqeHua CHHTe3a pacTBOPHI JMTHHITUNA H WMTHUOYTHa NO TOKOM 
; a30Ta, CBOOOAHOrO OT KHCOpoa, NepeBoguncd B cocyAbl Ineuka, cHaO*xeHHbIe 
|MepHon OropeTKol (c WeHOH JeneHua 0,1 Ma) uM KpaHamu. Konlentpalua MTHH- 
)OpraHvyecKHX CoeAHHEHHH B pacTBOpe ONpesesAacb JABOHHbIM THTPOBaHHeM 
| (?). CnetiaJbHbIMU OnpeseeHHAMH ObLIO YCTAHOBJIeHO, YTO B GeH3O0bHBIX pac- 
|TBOpaX JHTHMSTHA U AHTHHOyTHNa XNOPHCTHIM MMTUM NpakTM4eCKH OTCYTCTBO- 
‘Baul, H ere cofep Kanne Ha Mpespliuao 0,1—0,5 Bec.% B Nepecuere Ha JIMTHI- 
OpraHnyeckoe coesHHeHHe. 

B paOore MpuMeHAUCb PacTBOPHI, HMeIOlMe LIA IJHTHHSTUJIA HOPMAJIbHOCTb 
~ 0,6 u aaa suTHHOyTuna 0,6—0,8. Yuantpipaa OovIblyI0 YYBCTBHTeJIbHOCTb 
| MMTHMOpraHvueckuX coeMHeEHHM K Bulare HW KUCIOpOAy, Bce KpHocKoNMYecKkHe 
_olpe lee HUA MbI IIpOBOAMIH B CeWHaJIbHOM KPHOCKONe, MCKJOUaIOILeM COMP HKO- 
| CHOBeHHe paOouHxX pacTBOpOB C BHeLIHeH aTMoctepow. Kpvockol HMeJI NpHUwin- 
-@oBanuyto mpobky c TepMoMetpom Bexmaua (lleHa Jelena 0,01°) u Obi CHaO>KeH 
BYMA KpaHaMH, KOTOPble MO3BOAJIH BBOAMTb pacTBOpbl JMTHMOpraHwuecKux 
coeqMHeHHA OJ, TOKOM a3oTa. Kpuockon ToMellaicHh B BOSyWIHy!O CTeK- 
JIAHHY1O pyOalllKy, a Becb IpHOop Bo BpeMaA H3MepeHHH Haxogusca B J{bwapoB- 
CKOM cocyJle, B KOTOPOM MosepxKuBalacb Temnepatypa +1°. [lepememmBanue 
pacTBopa OCYUL2CTBAAMOCb MIEKTPOMArHHTHOK Memamkou. Ilepeyq Hatamom ompe- 
JeseHua KpHOCKON MosBeprasicA THaTesbHOH MpesBapHTesbHON OOpaoorke As 
yaseHHA OKKJIOAMPOBaHHbIX CTEKJIOM Ta30B HW apoB. ITo JocTurasocb WyTeM 
\IHTebHOM TPEHHPOBKH UpHOopa Nok BaKYYMOM IIpH HarpeBaHUu C MOcMeyw- 
IWeH mpokyBKOH a30TOM, OUMUIeHHbIM OT KHCOposa H Barn. 

Jlna onpefleneHusa MoJieKyApHoro Beca B MIpHrOTOBJeHHbI TAKUM OOpasoM 
KPHOCKON BBOAMIOCb 30 Mi pacTBopHTesmA (c TOUHOCTHIO Jo 0,1 Ma) 43 cocyfa 
Inenka, B KOTOPOM TIMaTebHO OUMUeEHHbIM PacTBOpHTeJIb XpaHMsJicA Hay Mpo- 
BOMOKOM MeTaIM¥ecKOrO HaTpHs. 
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Tlocule orpeyesieHua TeMMepaTypbl 3aMep3aHuA YHCTOFO pacTBOpHTeiA B KPH 
ockon “3 cocyfa Inexka nog TOKOM a30Ta BBOAMJICA pacTBOp JIMTRHOpraHnde: 
©KOrO CcoeqMHeHHA (B TOM Ke pacTBopHTese) B KOMMYeCTBaX, OOcCNe4HBaloulAy 


Ta6aunai 


Jlanypie m0 ONpeWeJIeEHHIO MOJICKYJIAPHOrO Beca JMTHUSTHAa B OeH30e 


| | Onbit i Onpit 2 
K KowuuecTBo KontenT pana ) a a an 
poy lage BBeeHHOrO ror nes Menpeccua,| M natin. | Renpeccua,| M natiz. 
Pep Aade ee Rar Gano, °C ana LiCoH, °C ia alCaH, 
31,9 0 ,001178 0,042 Onda 68 ,4 0,10 THAD) 
32,9 0 ,001698 0,059 ORAM, 63.0 0,15 71,8 
34,4 0 ,002728 0,091 0,24 68,9 On22 76,9 
36,5 0 ,004030 OFAC 0,34 (ies 1 0,33 70,0 
40,2 0 ,006324 0,180 0,50 65,6 0,49 Go53 
Af 0 ,010850 0,264 OFT 66,2 (0) 740) 68,7 
50,0 0 ,015500 0,313 0,87 67,6 0,87 67,6 
69 0 ,024180 0,401 0,96 76,1 OM 70,9 
165) 0 ,027900 0,425 0,99 1828 — — 


TlouyueHve 3aaHHOW KOHUeHTpauHH MHTHMOpranHvyecKoro coeqMHeHHA A 
ollpeleneHHA MOJIeKyJApHOrO Beca. | 

Tlocule oKOHYAaHHA ONpefenAeTCA TeMNepaTypa 3aMep3aHHA pacTBopa JIMTHH- 
OpraHvdecKkoro COeAHHEHHA aHHOM KOHUeHTpallMH, KPHOCKONM BbIHHMaJICA U3 
J{broapoBckoro cocyfla, H B Hero BBOAMOCb ONONHUTeMbHOe KOJIM4eCTBO 
pacTBopa wuTHHankuna. TakuM o6pa30M, lo Xofy ombita oOulee KOJIHYeCTBO 
PacTBOpHTesA BCA BPpeMA YBeEMYHBaOCb, YTO YIHTHIBAOCb IPH pacueTe Movie- 
KysapHoro Beca. Ilo oKoHYaHHH OMbITa ONpeeANOCb KOMMYeCTBO JHTHHOpra- 


Ta6Oauna 2 


Tlanupie NO ONpeeJIeHHtO MOJICKYJIAPHOTO Beca JUTHHOY THA B 6eH30NIe 


OnpiT 1 Onpit 2 
Konusectgo | Kounentpanna 
KowuyecTBo LiC,H,, Mou, 
BBe€eCHHOrTO ma S0000K fenpeccua, | M natin. menpeccua, | M nahiz. 
Gseenay es LiC,H,, mow. Gericom °C ana LiC,H, Ag agai LICH, 
31,0 0, 00088 0,082 0,08 ASAT, 0,08 Gy) 
3250 0, 00220 0,077 0,19 1322; 0,20 1125%.6 
34,0 000352 0,118 0,26 447,7 0,28 137,0 
35,0 0,00528 0,168 0,37 Waried 0,40 136,14 
39,0 0, 00792 O22 0,51 147,8 Oroe 1422 
42,0 0, 01056 0,287 0,63 148,4 0,66 1413 
45,0 0,01320 0,880 On73 149 4 0,79 142,5 
48,0 0, 01584 0,377 0,83 447,90 0,87 140,9 
08 , 0 0, 02464 0,486 ali (OV) Nahas 1,08 146,3 
68,0 0,03344 0,562 4 22 149,3 123 149,0 


HHYeCKHX COeMHeHHH (*), KOoTOpoe BO Bcex cury4anx cocTaBiAno 99—99,5% or 
BBeJeHHOrO NO XOLy onpesenenua. PacteT MoseKyJApHoroO Beca NpoMsBoAMICA 
= E-c-1000 
10 OOWlenpHHATOH opmyne: M = aa: ~6Kpvockomuueckaat =koncTanta 
Ax OeH3o0a Obla MpHHATAa, CorsacHo AMTepaTypHbIM JaHHbiM, 5,07, a qua 
mukNoreKcana 20,2, YebHbI Bec CeH30u1a H WMKJOreKcaHa Obl onpeslevien aia 
NpHMeHAeMBIX OOPasllOB H COOTBeTCTBEHHO paBussica 0,875 u 0,777. Jlanubie no 
onpefeeHHiO MONeKYJIAPHbIX BeCOB JMTHHSTHa B pacTBope GeH30/a u JH- 
THHOyTHa B pacTBope GeH30/la H UMKsOreKcaHa MpHBefeHbI B Tabs. 1—3. 
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Kak BHAHO W3 NpHBefeHHbIX B TaONMUAX [aHHbIx, JIMTHMSTHI B pacTrBope 
OeH30N1a HAXOMMTCA B ACCOMMMPOBAHHOM COCTOAHHH B MHTepBasle KOHUeHTpaluut 
0,04—0,4 moa na 1000 r pacrBoputems. [pu stom naligenubili 9KcnepHMeHTaJIb- 
HO MOJIEKYJIAPHbIH BEC T!paKTHY€CKH COOTBETCTBYeT YJBOCHHOMY paCCUHTaHHO- 
My MOJIekyJIApHOMy Becy. JluruiOyTu B pacTBopax OeH30/a (Ip MHTepBase 


Ta6auna 3 


Jlannpie m0 OmpeAeJIeHHIO MOJI€KYJIAPHOrO Beca IMTHHOyTHIAa B WHKJOreKkcaHe 


Onpit 4 Onpit 2 
Konnuectno | KOHWeHTpattya | 7 
KonnuectBo LiC,H,, mou. 
BBeA€HHOTO 1000 r | Rempeccus, M nag. | menpeccuns,| M natin. 
CABINS MOT okt | ee °C LiC,H °C LiC,H 
atts» MONT. | unk sOreKcana REG TACHRT, Ses 
10 0, 00081 0,032 0,26 167,4 0,29 AB OR 
32,5 060203 0,080 0,59 175,2 0,62 167,4 
34,0 0,00324 0,123 0,93 170,6 0,90 176,4 
35,0 0, 00486 0,174 ARS? 1703 1,28 Lion6 
39,0 0,00729 0,241 1,81 ATO, 1,80 73} 40) 
42,0 0,0(972 0,298 2 Pat 17250 MNS) 176,0 
45,0 0,01215 0,348 2,66 169,41 PAAR AO 


KOHUeHTpauni ot 0,03 qo 0,55 Moma Ha 1000 r pacTBopuTens) H WAksoreKcaHa 
(pH HHTepBasle KOHWeEHTpaunh oT 0,03 go 0,35 Mona Ha 100 r pactTBopuTesa) 
TakxKe HaXOJMTCA B aCCOMMHPOBaHHOM COcTOAHHH, HO HaliJeHHbIlt 9KcHepuMeH- 
TaJlbHO MOJIeKyMAPHbIM Bec AHTHHOyTHa HECKOJbKO UpeBbilliaeT YyABOCHHDbIM 
“paccuvTaHHbIM MOJIeKYNApPHbIH Bec. 

TakuM oOpasom, npoBeseHHOH paOoToH MoKasaHo, YTO MHTHHOpraHnyeckHe 
Coe MHEHUA XKMPHOrO psa B pacTBOpaXx yrvieBOAOPOAOB HaxOAATCA B accouMU- 
POBallHOM COCTOAHHH, KOTOPOe COOTBeETCTByeT AHMepHOH ope. 


HayuHo-ucceqopaTeyIbCKHH HHCTHTYT Tlocrynuso 
CHHTeETHYeCKOrO KayuyKa 10 IV 1957 
um. C. B. JleGenepa 


IMTHPOBAHHAS JINTEPATYPA 


1G. Wittig, F. J. Meyer, G. Lange, Lieb. Ann., 571, 167 (1951). 2 K. A. Ko- 
yeumkos, T. B. Tananaesa, CunteTuueckne MeTOJbI B OOACTH MeTaIJIOOpraHHyecKux 
COCIMHEHHIi JMTMA, HaTpuA, KamMa, pyOugqun u uesua, Msg. AH CCCP, 1949, crp. 26. 
eerieG i tnan, Av Hh. Haubein. J. Am) Ghem. Soc, 66, told G944\. 
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Jlokaagm Axagemun nayr CCCP 
1957. Tom 115, Ne 4 


XHMHA 4 


ae 


Axagemuk A. P. TOTUMEB, VW. A. MYCAEB u Lf. J. TAJIBMEPH 


O XHMHUYECKOM COCTABE BEH3HHOB TEPMMYECKOFO 
MW KATAJIATHYECKOPO KPEKHHLA * 


3HaHHe TpHposbl HenpesebHbIX M ApyrvxX py yruvleBoOpooR, BXO- 
AAULAX B COCTaB KPCKHHTNpOAyKTOB, MpecTaBsAeT OovIbIuoK MuTepec. B Haciox- 
Ilee BpeMA HeOcTaTOUHO ACeH BOMpoOc O BJIMAHHM XMMMUYECKOFO COCTaBa HCXOj- 
Horo CbIpbA, HCNOMb3SyeMoro Np pasJIMYHbIX cnocoOax TepMHYecKOH Mepepa- 
60TKH, Ha cocTaB HW CTpoeHHe HellpeesbubIX WH ApyruxX py yrseBoopoAos, 
oOpazylolluxca B 3THX Mpouleccax. BbisicHeHve yka3aHHoro BoMpoca NpHOMM3SHT 
Hac K pallMOHaJIbHOMY TloOopy CbIPbA AWA NOWyYeHHA CBeTJIbIX HeTrenposyK- 
TOB 3a[aHHOrO KaueCTBa HM OTKPOeT PAA BO3MOMKHOCTeH JA HesbTeXHMHYECKOTO 
cuHtesa. VcceqoBanve cocTaBa IpoAyKTOB KpeKHHTa BcTpeyaeTca Co chewudu- | 
YeCKHMH TPYyAHOCTAMH. 

BnepsBble WA YcceoBaHuA JeTaNv3HpoOBaHHoro rpynMoBoro XHMuYeCKOrO 
cocTaBa KpekHHrOeHsHHoB H. JI. Senuuckum u P. A. JleBunot Obi npeqmomweHx 
KOMOMHYPOBaHHbIi MeTOM, COUeTAIOWIMH CeEPHOKHCJOTHYIO OOpaboTKy ¢c TrH~Apo- 
WM JleruAporeHv3auvOHHbIM KatTamu30m (7,°). 

' Jina ceeKTMBHOrO THAPHPOBaHHA HeNpefeMbHbIX yrIeBOAOPOAOB Nok WaB- 
JieHHeM BOJoposa B IIpHcCyTcCIBHH apoMaTHYeCKHX (He COJepxXallHX CepHHCTHIX 
coe/HHeHHH) HaMH Obl NpeloxweH MeHbI KaTasmH3aTop (* °). B qanbHelleM 
3Tot MeTod VuyuiHesbim 1 HenpxaAXHHoH Obl TpHMeHeH JIA UcCcCIeqOBaHHA XHMH- 
4eCKOro CocTaBa OCH3HHOB OKHCJHTeJIbHOrO Kpekuura (”,°). 

Tr. M. Mameyanvesbim (°) 18 BbIueyKasaHHOH Wes MpeswoxKev B KavecrBe 
KaTaH3aTopa HUKeb Ha Kusebrype. [usqpupoBanne HelpesebHbIxX CoeAMHEHUH 
MpOBOAMOCh MOM aTMOcdepHbIM AaBJIEHHeM H pH passMUYHbIX TeMNepaTypax — 
B 3aBHCHMOCTH OT TeMIlepaTypbl KHNeHuA (paklun. 

B HacTosAleM HccJeOBaHHH NPMYMeHeH KOMOMHMPOBaHHbI MeTOM, BKJIIOUAIO- 
mM: 1) cepHOKHCJOTHY!O MeTOAUKY ONpeeseHHA CyMMapHoro coslep2xxaHuA He- 
MIpeeJbHbIX HM APOMATHYECKHX CoeAMHEHHH (cysb\UpoBaHhe MpoBousMocb pac- 
TBOpOM KaTBHHKeJA* *, OX1axXTCHHbIM Jie (AHOM BoAOH);2) onpesemeHve MpolleHT- 
HOFO COflepKaHMA Hel PeeJIbHbIX yrIeBOLOPOAOB Bo PpakUHAX No MoMHOMY UCI 
HW MOJIeKyJAPHOMY Becy, 3) CeJIeKTHBHOe THAPHPOBaHve HelpeJeNbHbIX yrie- 
BOJOPOAOB, pH AaBsennu B 80 aTM. Bosopofsa H pH 280—300° Ha ma6opatop- 
HOH ycTaHOBKe B MpoOMpouHbIxX aBToKaBax (1°), 4) JeruaqporenusalMoHHblil 
KaTaIv3, JIA YCTAHOBJICHHA MpHpoOfbl UMKaHOR (KaK HenpeyesbHbIX, TaK H 
TIpeebHBIX), 5) MeTOMMKY AHHJIMHOBBIX TOUeK, AIA ompefeseHuA rpynmoBoro 
cocTaBa @pakuui, He cofep2xalllux HenpesembHbIx. OGbeKToM HacTOAWero Hc- 
CJ€AOBAHHA B3ATbI MpecAMCTMMNaTbl TepMMYeCKOorO HM KaTasMTH4eCKOrO Kpe- 
KMHra, NOJyYeHHble H3 OMMHAKOBOH Fpo3HeHCKOH Mapadunucroh uedru, ua 
[posHenckom HedprenepepaOarbiBariolleM 3aBoje. 

JH onpeleseHHa WoAHbIX YHCe BO BceX CJIyYatX MpKMeHsAICA MeTos, 
KayddmMana—I aupnepua (14), 


OKcnepuMentanbHaa yacTb paoorTsl BbIMOHeHa MpH yyactun 9, T. Ucxaxosoli, T. B. De- 
Noposon, T. H. Bytypnosoli a H. H. Yexanosoii. 
** 30 r P20; + 100 ma H2SOa, d = 1,84. 
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| HMccnefRoBanne GeEH3HHA TEPMH4eECKOLFO KpeKHH- 
ic a. SaBofckol OeH3HH Mocie cyWwKM pasrousscA Ha KoNOHKe atpbeKrus- 
}HOcTbIO 30 T. T. B CaOOM TOKe ag0Ta Ha cTaHJapTuble (ppakmuu. 

| Bra6a. | npaBo_atcs BbIXofbl H XapaKkTepucTuKu dpaKkunit. Ha pasrouKy 
HB3aTO 605,0 r. 

|  T[louwyyenuble @pakuuu NA uccNeoBaHHaA JemuNMCb Ha JBe uacTH; ofHa 
HGacTb MCCJeMOBANaCb CEPHOKHCIOTHBIM MerofOM, a BTOPad YacTb CHavasa NOL- 


Low wim ay 


y Enixoy 
= Temnepatypa, 5 Mojnoe 
@pax- ie | " ny ae AY Ts aKe, aeeee MB pene: 
ILHu t Yo . , 
0 23-60 | 31,7| 5,3 |1,374010,6542) 54,5 | 163,2 ar 
4 60—95 66,3] 10,9 |1,4038]0,7089} 41,5 18450 SiG 
2 95—122 74,3} 12,3 |1,420010,7475| 40,9 APAD) A 105 ,0 
3 122—150 Som A AGRO. 77018) 2 @ O78) 116,0 
4 150—200 | 144,5] 23,6 |1,4505|0,8044| 46,5 LORD 144,0 
5 Bpime 200 |181,0} 29,9 = — — — _— 
6 moTepu Palle Syl) tynts) — — 


Beero. . .|605,0|100,0 


Bepraslacb CeJIEKTHBHOMY THAPHpOBanHto HeNpeebHbIX COeEIMHEHNM Hak Med: 
'HBIM KaTasusaTopom. Ilocne cybupoBaHuA HW OTTOHKM OT TOMMMepoB HadTe- 
Hollap acpHHOBbIM OCTaTOK NosBeprasca UCUdepMbIBaIOMeMy JeruHApHpoBaHNw Haj 
MaTHHO-*KesesHbIM KaTanH3atopom (}”), MpHroTOBJeHHbIM TO OMWCaHHOMy pa- 
Hee cnoco6y (1%). 

Coyep2kaHve apoMaTH¥eckHX (lepBHUHDbIX), PeKCMeTHJIeHOBbIX (Mocme Leruy: 
PHPOBaHHA) HW MeHTaMeTHJeHOBHIX YIeBOJOPOAOB oMpeflenamocb aAHVJIMHOBbIM 
MeTOJIOM; COjlep2xKaHve NapaPvHOBbIX — No pasHocTH. 


Tao way 2 


Herpc 4¢ IbHBIC Tlpe qe bbe 
Ne Temnepatypa, | Bpi- 

dbpak- °C xon, %| PeKca- | MeHnTa-| apoma-| alluK- | apoma-| reKca- | mcHTa-| Mapa- 
WH MeTHJ ME€THJ |THUECK. |JIHUECK, | THYUECCK. MeTHJI MeTHJ (PHHOB. 

{ 
4,6 | 11,8 Se A he! tS Al Oo a38 
SRP ee) ie Cee Ze eh Gah O8al Oe) Be 
Toe AGT 144 ou (2A | 9505 | 104 OG: ee eens 
2 Beers 20. NT he el Ord |)-4sGm) 2159 te teat eon 
Som elon) |e o ele, let oe ule oa Un |) 2a5tl 
3 422—150 23) (25.1 3,0 170.5, VO el 3 Onl 2 Ser tet se 
Sra 9,0 IAS | PHL A || US) 1) 68 4 | BOGE 
4 450—200 39 em Belo | Sco oe ee tee nS 


IIpumeuaune. Hag ueproi—cogepxKanue yruieBoOpoAoB B Bec. %, MOA YepToH— 
(o} 
B Bec. % MO OTHOWeHHIO K temomy Sex3uHy 60—200°. 


B ra6. 2 MoMelleHbl OKOHYATeJbHble JaHuble NO coepKaHUio yrvienolopo- 
JOB pasHbIxX rpynm B OeH3HHe TepMHYeCKOrO KpeKHHTa B CTAHapTHBIX Ppakuwax 
¢ MepecueTOM Ha Webi 6eHsHH 60—200°. 

Uccnenospanne O€HSulHa KaranuT wie € KOT oO" K pre- 
KuHHra. AnatorMuHbiM cnoco6om Obl HcceloBaHbl (PpakuUnH OeHsnHa KatTa- 
auTMueckoro Kpekuura. B Ta. 3 IpHBOAMTCA XapakTepHCTHKa UCXOMHBIX (Ppak- 
uu. Ha pasrouky B3sato 1262 r. 

744 


Ha ocHOBaHHM CepHOKHCJIOTHO-aHMJIMHOBOrO MeTOMa CeJIEKTHBHOrO THApH-— 
POBaHHA HeNpefebHbIX yrvieBOMOPpOAOB UM MervAporeHvsallHuH WeCTHWVICHHBIX | 
HaPTeHOB YCTaHOBJIeH JeTANHSMpoBaHHbI rpyMMoBOM XMMHYeCKHH COCTaB GeH- | 
3MHa KaTauTHYecKoro KpeKkHura (60—200°) u ero dpakuvi. OkonyaTembuble 
pe3yJibTaTbl MpHBoAATcA B Taos. 4. 


Ta6auna 3 


N Temnepaty- Eo VogHoe 
dpak- pa ine nD a i * make. yHCIIO crak 
Hu / r % 
{ 
0 no 60 249,3 19,6 1 ,3649 0, 6383 46,0 310) 5”? —_— 
4 60—95 2220 oie 41,3990 0, 7094 01,0 Song 98,3) 
2 95—122 125,8 oF 41,4249 0, 7592 41,8 Pre Th 99,6 
3 122—150 130,0 10% 1,4499 0,7978 26,95 AO 103%2 
4 150—200 208 , 0 20,4 41,4709 0, 8324 24,0 13,0 {40,7 
5 pple 200 204 ,0 20,4 — — — — — 
6 noTepu 22,4 1,8 — — — aes == 
Bceron aa.  l262, 00 O0NG 


KoMOuHMpoBaHHbIM MeTOJOM HCCJeOBaJICA YTOUHEHHbIH rpyMMoBol cocTaB: § 
6eH3HHOB TepMH4ecKOrO MW KaTaIMTHYeCKOrO KpeKHHra, MOMYYeHHbIX H3 OMHOM §F 
H TOM %Ke tapadunuctoH Tpo3sneuckow Hedru. [pu strom moKa3aHo, 4TO QA 
dpakunh 60—200° OeH3HHa TepMu4ecKorO KpeKHHra XapaKTepHO BbICOKOe CO- 
ep sKaHve HellpeyesbHblx yruieBoopoyos (44,7%), c NpeoOmaqaHHeM alukKJIH- 


Ta6Onuna 4 


Henpenesbupie Tipe W¢ bHBIC 
Xe Temnepatypa, | Bui- | 
pak- °C xon, %| PeKca- | meHTa-) apoma-|  alluK- apoma- rekca- ay napa- 
UHH * “)! merun | MeTH | THYUeCK.| sHUeCK. THYECK. MEeTHJ. | MeTHJ. | @HHOBe- 
‘ O74 IGS 94 ont 47. | 1S onl Rook 
d B82 bh 20's! co. | eens eae y 1,5 | 14,4 | 5,5 | 16,8 
‘ S WeOr Ny igo 3,9 16,5 TERS MSO Seas 
Ba | BRA, TE ee sled, Bk, 2h) « GMMR SO 9) eal aera 
aes 6,3 42,6 LO TAI acTil eb ie ORs 
Bi by Had O0 adel: Semon iy aneaem neaeT 7,0.) 3,30) gael 
20) Le ORT 3,4 60,3 OFSe 44nd 
Bo RO 200 | BO, Pall Oye mf, 2 lw Lae cay gO a ap al 


IIpumeuanne. Hag uepro —- cozepxanne yrmepoxopogos B Bec. %, nom 4eprofi — 
B Bec. %, MO OTHOMIeHHIO K WeOMy OeH3HHyY 6O—200° 


4eckux (24,2%). YcraHoBJieHbl B 3aMeTHOHM KOHWeHTpaluu Helpesesbuble yrsie- 
Bofoposbl pAqa UnKoreKkceHoB (7,2%) HW WAkKoMeHTeHoB (11,9%). 
CpaBHMTesIbHO BbICOKOe Cojep2KaHhe NapaduHos (28,8%) no Bcem tpaKuuaM. 
61M3KO K COfepxKAHMIO ALMKMMYECKUX HeNpefesbHbIX. AHaMOrH4HbIM 06pa30m 
UCCJlelOBaHHbI O€H3HH KaTaUTHYeCKOrO KpeKHHLa NOKasaul, ITO AA dpaKunlt 
60—200° xapakTepHbI: Masloe coflepxKanve HelpejesbHbIX yrJleBOMOpoOos, Mped- 
CTABJICEHHBIX NOUTH B paBHOM Mepe allukKM4eckuMH (5,4%) coeqUHeHHAMH UM CcO- 
COMHEHHAMM C NATHWICHHBIM UMKJIOM (4,5%) Mp MOUTH MOJIHOM OTCYTCTBHH He- 
NpeWeIbHBIX C MWeCTHWICHHBIMM WukKIaMH (0,8%). CoflepoxkaHve napadHHoBbx 
YI€BOMOPpOAOB SHAYHTeIbHO NpeBbllllaeT COfepxKaHHe OJIe*UHOB; cosepxXanne 
APOMATHYECKUX YrvleBOLOPOMOB peskO BoOspactaeT C BOSpacTaHHeM TemMepatTypbii 
oT6opa u focTuraer 60% gna bpaxunn 150—200°. 
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|B o60ux uccneqoBaHHBIx GOeH3HHaX OTCYTCTBYIOT AMeHOBble yrseBooposbi 
COmpaxKeHHoK cBa3bI0o, Mccnefqopanun no paspaOorKe KOMOMHMpoBaHHoro 
TOMa W3yYeCHHA CTpyKTYpHO-rpyMMorcro HU MHAMBUAyabHOorO yruleBojo- 
pqHoro cccTaBa MposyKTOB KpeKHHra posomxKaroics. 


Vucrutyt Hebtu Tloctynuso 
Axaylemuu Hayk CCCP 9 VII 1956 


LMTHPOBAHHAS JIMNTEPATYPA 


PHA. Semunuckuu,P. A. J espuna, KIX, 6, 20(1933) 7H. 0. 83enun- 
WwkKuH,P. A. JI eau nua, Hedr. xo3., No9, 47 (1934). P. A. Jlepuua, Yu. 3an.MIy, 
| 3, xumua, 241 (1934). *H. A. Mycaes,T. A. Taapnepu, KIX, 7, N 4, 572 
a9o9), © VW. A. Mycaeés, JIAH, 96, No 6, ~-1097 (1949), WM. A. Mycaes, 
HAH, 80, Ne 5, 759 (1951).- 7-B. E. Tayuues, A.B. Henpaxuu-a, Tp. Vucr. 
Rot AH CCCP, 4, 31(1954). § BL. E. Paymues, A.B. HenpaxuuHa, Tam xe, 
, 38 (1994). ® TI. M. Mamegauanes, X. . P3aesBa, VH3p. AH A3zep6CCP, Ne 7, 
1@9a2)— 1°M A. Mycaes, 1, i. Danbmepa, Tp. Macts nebrm AH CCCP, 1, 
M#4(1950). UT. TW. laapnepnx,Tp. Yucrt. nebtu AH CCCP, 4, 116 (1954). 2 B. A. K a- 
fanHcKUH, IT. C. JlIanugec6epr, Onpezenenwe wHIHBHAyalbHOrO cocTapa OeH3HHOB 
pamo ronkH (Muctpykuua). Wut. opr. xam. AH CCCP, 1951 (pouzu) 4% UM. A. My ~ 
waes, Tl. T. Taapnepu, JAH, 88, Nel, 71 (1953). 


Jloxnaayn AkaywemMun Hayk GGEGP 
1957. Tom 115, Ne 4 


®, HW. BHJIECOB u akanemuk A. H. TEPEHHH 


bOTOMOHM3ALMA MAPOB HEKOTOPbIX OPrAHHYECKUX 
COEAMHEHHMA 


B cBx3H C MpOBOJMMbIMH B HalleH H CMexHOH JlaOopaTOpHaAx UcCJIeqOBa-'8 
HAMM M10 9JIEKTPOHUKe apOMaTHYeCKHX coeqHHeHHH (1), B OcoOeHNOCTH Haj 
TIOBEPXHOCTH AKTHBHBIX aycop6eHToB (7), HeoOxXoAHMO ObIIO MOJIYYHTbh 3Haye-— 
HAA SHEPrHH OTPbIBa SJIEKTPOHOB OT MOJIeKYJI STHX COeJMHEHHH B ra3s000pa3-fi 
Hom coctosHuH. Hactosijad pa6ota 6pivia BEIMOMHeHa B 1956 r., mpeqBapH-§ 
TeJIbHbIe pesyJIbTaTH! MoOsyuenb! B 1955 r. . 

Jlaa u3MepeHHaA MOTeHUHaJIOB HOHH3alMu OpraHWyecKHXx apoB OblIM UpA-@ 
MeHeHbI CJleqyloulae (oTogekTpwyeckHe MeTogb: 1) MeToq KOHJeHCaTopa, 
2) MeTO HOHH3aQMOHHOH KaMepbl C Ta30BbIM yCHJIeHHeM, 3) MeTOA cueTUHKallh 
Tehrepa. 

Metoy, KoHeHcaTopa Oslarojapsa pabotam BatanaOe Hu ero CcOoTpPyAHUKOB (?)) 
NOJyuHJ B NOCNeqHHe TOAbl Wupokoe MpHMeHeHHe. B 3TOM MeTOJIe HOHH3Aa-— 
IMOHHAA KIOBeTa MpeACTaBAeT coOOM cocy Cc ABYMA MJIOCKMMH 3JIeKTpOyamh, § 
Ha KOTOpble MOfaeTca HeOoubUIOe HallpsxKeHHe (10—20 8s). Cet, mpoxogal 
MOXKY IICKTPOAaMH, BbISLIBaeT (POTOHOHH3allMIO HccJeqyempix mapos. Mouna- 
3aUMOHHbIM TOK MMeeT BeIMunHY TopsyKa 10 7? — 10-4a 4 u3Mepsetcs 3JIeKTpO- 
MeTPHYeCKUM YCHJIMTeJIeM. | 

Bo BTOpoM MeTOje, KOTOPbIM TIpHMeHeH HaMH BIepBbie JIA H3MepeHHsA M0- fh 
TEHUMaJIIB HOHH3aUWH NapoB OpraHvyecKHX CoeMHeHHH, KIOBeTa TpeycTaBs- fi 
Jia COOOM HOHH3aUHOHHYIO KaMepy C Ta30BbIM HalosIdeHvem. B xKayecTBe pa-& 
6ouero raza HCMOb30BaJICA BOAOpOA Wa apron. IIpH HanpsxKeHHN MexKTys 
amekTpoqama 3800—500 B Hu aBsIeHHH pa6ouero rasa yo 100 mM pr. cT.# 
MOHM3alMONHad KaMepa JlaBaJia ycusieHve Nopsyka 100—500. Takum o6pas3om, # 
UYBCTBHTEJIbHOCTh STOO MeTOJa Ha Ba NOpsAyKa Oobuie MO CcpaBHeHuIO cH 
MeTOJIOM KOHJ(eHCaTopa. i 

KoHCTpyKTHBHO KioBeTa OblJIa BbIMOJIHeHa TaK, YTO HMeJaCb BO3MOKHOCTh# 
H3MePATb OJHOBPeMeHHO CHeKTPbl MpOMycKawuaA HCceyeMbIX NMapoB c 0-4 
MOILbIO (OTOYMHOXUTEIA, OOMMMOBAHHOrO (pJlyopecliMpylollMM 9KpaHOM 434 
CaJIMUMJIOBOrO HaTpHa. 

Meroy cyerunka Telirepa ja usyyenHua choToMoHHsaluH BHepBble OBIE 
mpumMeneH B 1951 r. (4), HO BMOCJeACTBHH He Tomyuum NpAMeHeHus, Tak Kak § 
pesyJIbTaTbl STUX HCCeAOBAHHH MJIOXO CorMacoBasIMcb C pesyJbTaTaMH, Nowy- lf 
YeHHbIMH MeTOJOM KOHeHCaTOpa, B KOTOPOM BTOPHYHbIe MpOuecchl CBeeHbI 
AO MuuuMyMa. Hamu Obi H3rOTOBJIeH IMJIMEpHYecKH CueTUHK C TOpLEBLIME 
8XOJOM, KATO KOTOPOrO TpefCTaBJIA COOOM CTeKIAHUBI WHIAHAp uamert-& 
pom 6 CM, NOKpbITHIli MOJIyMPpOBOAHHKOBBIM CIOem. B KauecTBe pa6ouero ra3a 
B CaMOracsleMCA PexKHMe CMeCb aprOHa C 6eH30JIOM WId MeTaHOM, B HecaMmo- fh 
PaCALWLeMCH PexKHMEe — BOMOPO HM Aprow. OToT Mero sABAAeTCA HauG6osee} 
YBCTBHTeJIbHBIM, TaK KaK [IO03BOJIN€T PeTHCTPHpOBaTb KarxkbIli aKT MOHU3A- | 
WMH. 

HcrousHkoM CJ1y2KHa BbICOKOBOMbTHAA BOMOposHaA JaMMa, cBeT KOTOpPOH ) 
MOCTYMaJI B MOHH3alMOHHyIO KaMepy Yepe3 BaKYYMHbIt MOHOXpoMaTop c BorHy-} 
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BHaUCHHA =UOHM3AlNMOHHBIX 
OTeHIHaJIOB B mpefesax 
MorpeulHocTeH OMbita, co- 
C JjaHHbIMu 

pyrux HccseqoBaTeseH 0 
cepHAM B CIieKTpax mMorvio- 
€HHA, KOTOPbI€ ABJIAIOTCH 
HacTosiee BpeMaA Hau6o- 
ee HajlexKHbIMH. 

IIpu u3smMepeHHu moreH- 
(iMaJIOB (pOTOHOHH3a nH 
Tpy AHOserTy 4x BelleCTB 
XHHOH, (beHHsIrHyApasuH, de- 
" OM Ap.), yupyrocTb napoB 
IKOTOPHIX IIpPH TemMmepaType 
18° uMeer BelHUHHY NopsyKa 
}102— 10°? mm pr. crt., 
jIPHMeHsAJICA MeTO, cueTuH- 
ka Telrepa, no3Bousmroului 


il 


TOMEHYUAN WORUSIAHD 


PD ig ae? 


Puc. 2. VU3smenenve noTeHivanos oOTOMOHH3aluH OT 
KOJIMYeCTBA 3AMCIICHHEIX ATOMOB BOJOPOsa B. OeH30uIe 


(1)  B anHauHe (2) 


Omnocumesborbii hbanmobow bbrod 


ae 


o 6 


Yycno samewsennbis amiomob Godo- 
poda epynnt: —Chy 


100 


ps 


rok fudppakuvoHHOH pewerTKoH 600 wirp/MM, doxycom | Mo, pa6oratomlel B 
OpMaJIbHOM TaleHuH. PervcTpaluaA cieKTpoB (bOTOMOHU3aluu MU MponycKanua 
WMpOMsBOMNacb camonmuciem Tuna SIIII-09. 
| Jlna Oensoua, Tomyoma W n-KcHuIONa MOTOMOHMsaNMa M3Mepssiacb BCeMH 
BbIIMeYKa3aHHbIMH MeTOJaMH. Bplwio ycTaHoBJeHo, 


lia 


oe as ee ame 


4YTO BCe TPH MeTOJa [alot 


oe 1740 pis 


Kpusple oTovonnsaynu: 1 — Toyona; 2— 
TeTpaMeTHOeH3ON1a; 3 — aHHsinHa, 4— JuMeTHaHuMHa 


PerHCTPHpoBaTb (POTOHOHH3aMOHHEIe TOK Jo 10°79 a. 
Ha puc. | mpuBezeHbI HeEKOTOPble KPHBbI€ 3ABMCMHMOCTH TOKAa (OTOMOHH3a- 
“HM OT JVJIMHbI BOJIHbI Jelicrayromjelt pagquauuv. Ilo ocw oOpguHaT OTO*KeHbI 


HaTypaJIbHble JIOrapHqMbI oOT- 
HOWeHHH (OTOHOHM3allHOHHBIX 
TOKOB K KOJIMYeCTBY TOrJiO- 
ICHHbIX KBaHTOB B OTHOCHTEJIb- 
HbIX euHuuax. [lorena 
HOHH3alHH onpeyevaMcb 10 
H3JIOMy Ha 9THX KPHBbIX, YTO 
cooTBeTcTByeT O — O-repexoxy 
H3 HOPMaJIbHOrO COCTOAHHA MO- 
JICKYJIbI B HOPMaJIbHOe COCTOS- 
HHe@ OJHOKpaTHO 3aps2KeHHOTO 
woHa. Monu3aiua MeHbIUMMY 
KBaHTaMU CBeTa BbI3BaHa Mepe- 
XOJaMH C KOJIeOaTeJIbHbIX YPOB- 
Hel HOPMaJIbHOrTO COCTOAHHA 
MOJI€KY JIbI. 

Ha puc. 1 suyquo, To 
KBaHTOBbIlf BbIXOJ| (POTOHOHH- 
3allMH JIA apOMaTHYeCKHX aMH- 
HOB JIA JJIMH BOJIH BOUM3H 
mopora HOHN3allHu 3HauHTeJIbHO 
MeHbIUe, 4YeM JIA Jpyrux coe- 
yuuenui. CorsiacHo mpvHuuny 
@paanKke — Konyoua, 9TO Jou- 
X9KHO yKa3bIBaTb Ha TO, 4TO 
MEK DbAeCPHbIe pacCTOAHHA B 
MOJIeKYJ1aX H COOTBETCTBYIOMUX 
UM WOHaX 3HauHTeJIbHO OTIMUAa- 
}OTCA TO BeJIMUHHe. 


Huwxe mpupoqutca Ta6suia MosyYeHHIX HaMH MepBbIX NOTeHUMAIOB PpoTo- 


uoHM3zanuH Tabu. 1. 
B JAH, vr. 115, Ne 4 
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Taodnunaren 


@MoroHOHN3alHH apoB HeEKOTOPHIX OpraHH4YecKUX CoeAMHEHMA 


TloreniHaJbl 3 TlorenuHaJbl 4 
Cceauierine (bOTOHOHH3 au uu z a Coequnenué @oTouHu3alluH 2 a 
o ro) * i io) 8 
A 9B ES A | = ee 
CeHe 1340 | 9,24 |+0,02||C,H;—CH,—NH, | 1434 | 8,64 | +0,02)) 
CeH;CHs 1407 |" 8,84 | 220,021 C..—-On 4457 | 8,52 | 40,029 
o-CgHa (CHs)2 1447 | 8,56 | 0,02 || Habranun 1523 | 8,44 | +0,02 
m-CgH, (CHs)2 1444 8,59 | +0,02 || CSH;—HCO 4292 9,60 | +0,02 
n-CgH4(CHs)2 1469 8,44 | +0,02 || Xunon 4284 9,67 | +0,02 
CoH (CHs)3 4474 | 8,44 |-+0,02|| NH.—NH, 4297 | 9,56 | --0,0a 
CeHe (CHs)a 1540 | 8,05 | -40,02/)|(H,CO) monomep 1137 | 10,90 | +0,03.\) 
CeH (CHs)5 1565 | 7,92 |-£0,02|| (HCO), aumep 4179 | 10,54 | 0,034 
CgH; — NHe 1612 | 7,69 | -0,02||(CHs)2 C=O 4280 | 9,71 | 0,03} 
Cg3H; — NH—NHga 1623 7,64 | 0,02 || CH;HC=O ASS 10,20 | -+0,03 
m-TosyHyun 1652 | 7,50 | +0,02|| CHs;C,H;Cc=O 1300 | 9,55 | +0,03 
CsH;—NH—CHgs 1689 7,34 | +0,02 || CH;C;H,C=O 1308 9,47 | +0,03 
/ous (C3Hs5)2O0 4287 9,65 | +0,03 
CoHs-NC 1734 | 7,14 | +0,03 || CH,CsH,OC=O 1296 | 9,56 | +0,03 
3 


Ha puc. 2 npeycrapnena 3aBHCHMOCTb MOTeHWMasla HOHM3alMH mpousBor- k 
HbIX OeH30s1a (KpuBaa /) HM aHusMHa (KpuBad 2) OT 4uHCNa aTOMOB BOOpOMa, | 
3aMeleHHbIX rpynnoHw —CH;. ImapHoe yMeHbilieHHe NOTeHIMaJIOB HOHH3alluu 
TIpH YBeJIMYeHHH UHCa 3aMeIeHHbIX ATOMOB BOJOpOsa CBA3aHO c yBeJMYe- F 
HHeM IVJIOTHOCTH 9SJIEKTPOHHOrO OO6sIaka B OeH3O0JIbHOM KOJIbIIe. 


Jlennurpayckuli rocyapcTBeHHblt yHUBepcuTeT Tloctynuao 
um. A. A. }Kganopa 26, V Ig o7 


UMTMPOBAHHAA JIMNTEPATYPA 


1A. H. Tepeuun, Paguorexunka ou omnextponnxa, 1, Ne 8, 1127 (1956). @ 
* A. HW. Cunoposa, A. H. Tepenun, UMss. AH CCCP, OXH, Ne 2) (19500m 
A. HW. Cunoposa, JAH, 77, 327 (1950); A. WU. Cunoposa, )K®X, 28, 525 (1954); ® 
E. WU. Ko ros, Ontuxa u cnextpockonua, 1, B. 4, 500 (1996). °K. Wetanabe, Phys. jf 
Rev., 91, 1769 (1953); J. Chem. Phys., 21, 1026 (1953); 22, 1564 (1954); E. C. Y. Inn, | 
Phys. Rev., 91, 1195 (1953); Spectrochimica Acta, 7, 65 (1955). 
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K cmamee B. JI. Hudex6oma u I, E, Tomuaoecxoeo, cmp. 723 


Puce. 4. ucnokaluu 4 HalpaxKeHHA B KPHCTaIme KopyHya. OOpasen BbIpesaH 10 

6a3sucy. 52 X a — BbIABJeHHe AUCOKAaLuli M0 MeTOAY H36HpaTeMbHOrO TpaBseHH A ; 

BePTHKAIbHbIM PAX Puryp — rpaHla ONOKOB, OCTAIbHbIe PAbI — JIMHHH CKOVJIb- 

*KeHHT; 6 — TOT Ke OOpasell B CKPeCUEHHbIX NOMAPOHAaX; MHA CKOMbKeHHA 
OKalMJIeHbI TOIOCaMH HallpAKeHHH 


K cmamoe JI. IT. Mopososa u H. A. Kpomoea, cmp. 747 


a 
Puce. 2. Muxpocotorpacua monepeuHbix Cpe30B CHCTeM: A — MepXJIOPBH HH (1) — pe3HuHa 
c CKH (2); 6 — ryttanépua (/) — napacun (2). 100 x 


TAH, t. 115, Nei 


HTornagn Akagqemun nwayr CCCP 
1957. Tom 115, Ni 4 


PH3SHYECKAA XHMHA 


JI. Tl, MOPOSOBA u H. A. KPOTOBA 


OTHOCHTEJIBHAA POJIb IJIEKTPHUECKHX HW JH®doY3HOHHbIX 
MIPOWECCOB B ABJIEHHAX AJTE3HH JBYX IOJIUMEPOB 


(IIpedcmaeaeno axademuxom II. A. PeOundepom 18 XII 1956) 


B rpesbiqymux paOorax ofHoH u3 Hac (+) ObINM pa3BUTbI MpescTaBleHuA 
QNeKTpHYeCKO Teopuu afresuu. C Apyrol cTOpOHbL, pa3JIMUHbIMM aBTOpaMH He- 
OMHOKPaTHO BHICKA3bIBAIMCb B3TAMbl, Kacaollveca pow Auddy3sHouHbIx mpo- 
leccoOB IIpH oOpas0BaHHu ajlre3HOHHOM M ayTore3HOHHOH cBa3n (?). 

BeslecTBHe JUCKYCCMOHHOCTH BOMpoca ocoboe 3HaveHHe MpMoOpertaerT 9KCrie- 
PHMeHTaIbHOe UCCJIeOBaHve OOpa30BaHuA afre3sHOHHOM CBA3H, B WacTHOCTH 
IIpH coe(MHeEHHH JByX BBICO- 

KOMOJICKYJIAPHbIX MaTepHa- Ta6auua f 
JIOB, C WeJIb}O BBIACHEHHA OT- Padota orppipa Ag MIeHOK MOMHMepOB OT Ppa3JIHYHbIX 
HOCHTeJIbBHOM pow SJIEKT pU- MOBepxHocTett WH CKOPOCTb SHER T PONCE, side Saeco B 
uecKUx Hu judtbysHoHHbIX mpowecce oTppina mp P = 10-4 mm pr. cr. 
TipolleccoB B ABJICHHAX ajl- 


Cc A, paccu. 

Tre3uu. KOPOCTb | A, axcn., | 10 CKOpo- 
Tina pellenua Bompoca Tlonumep MloyknayKa eer See pe eee 

OQ xXapakTepe afTe3HOHHOU ‘ apr/cm? 

CBA3H BeCbMa MOKa3aTeJIb- 

HOM ABIAeTCA PopMa ajre-  nepxaopun- Taryn 245-108 2, 45-408 10i-108 

rf HHI TeKJIO 20108 3,16-104 02-104 | 
3MorpaMMbIl. BuMaHve cKO ‘Kenatuna 42104 3346-405 | 2,82-408 
pocTH OTPbIBa CKa3sbiBaeTCA Pesuua CKB 2,5-104 1,59-10° 5,63-40° 
HanoJIHHTe€JIb 

CpaBHHTeJIbHO MaJlO B TOM Kaun) 

caydae, eciH afresHOHHaH == ponyyso- | pKenatuna 4-408 3,56-108 | 3,17-408 

CBA3b OOYyCJIOBeHa ABJe- 6y THIER 


HuAMM pudpysuu. Ecum *e 
ajire3HOHHadA CBA3b HMeeT 
QJIeKTpHYecKyIo —sIpHposly, 
ajresHorpaMMa OObIUHO OOHapyXHBaeT TPH ACHO BbIpPaKeHHbIX yuacrKa (°). 
C NoMOl[bi0 posMKOBoro ajlresHOMeTpa HaMH OblIM CHATbI ayresHorpaMMEt 
WIA pAja NomMMepos (Ke Tua B®, NomvypeTaubl, NOHaMH/bI, MOHMepbl BH- 
HMJIOBOrO psa, KayYyKU HM ryTTatiepya, s*pUpbI WeON03bI HM Ap.). Agresno- 
PpaMMbl pa3/IMUHbIX KOMOMHALMH STHX MOMMMepOB CO CTeKJIOM, MeTaJIJIOM HC pe- 
3uHaMH Ha ocHoBe Na-6ytTaqueHoBoro KaydyKa M HUTPHMAaKpUNOBOrO KayyykKa 
OObIMHO JaloT TPH SACHO BbIpaxKenHble OOlacTH. OHaKO B HeEKOTOPBIX CJlydaAx 
UMeeTCH TONbKO [Ba y4acTKa, a TpeTH orcytcTByeT. BecbMa BepOxITHO, 4TO OH 
Bce XKe HMeeTCA, HO pacovlox%*KeH B OOACTH SHAYHTeJIbHbIX CKOpOcTel, 9KcIIepH- 
MeHTaIbHoe OllpelesleHHe KOTOpbIX CTaHOBHTCA 3aTPpyAHUTeJIbHBIM™. 
CKkopocTbh SMATHPYeMBIX IPH OTPbIBe 3JIeEKTPOHOB (*) MoxeT JlaTb HaM Iipej- 
cTaBsleHHe O BeJIMUMHe rpaWeHTa NOTeHUMAIOB ABOMHOFO JIEKTPHYECKOLO CON, 
TaK KaK 93JICKTPOHbI pa3rOHAIOTCA MOJIAMM, CYWeCTBYIOWIMMH B 3a30pe Mexkly 
pasbeMHAeMbIMH MOBepXHOCTAMM. Onpefesan CKOPOCTH SMATHPyeMbIX dJIeK- 
TPOHOB, MO BeEJMYHHE OTKOHEHUA 3/IEKTPOHHOrO MydkKa B MarHUTHOM Nowe, MOxK- 


* OnbiT npousBOaqHIcA B BakyyMe, KPHBaad CHUMaJlaCh B OOIaCTH 
Ooubwux ckopocTelt. 


* B ycnosuax Haiero ombira mpoMexyTka BpeMeHu<0,01 ceK. He MOM ObITh HSMepeHEI. 
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HO, BbIYMCJIMB ¢ H3 SKCIepHMeHTaJIbHbIX JaHHbIX M KpuBok [Jawiena, paccduTaTb 
paOoTy oTpbiBa A u CpaBHUTb 3TY BeMUMHY C 9KCMePHMeHTAaJIbHO MexaHHdecKUM 
IlyTeM oOllpefleseHHoll BeuuuunoK A, (Tabu. 1). U3 TaOnmupl ceqyeT, UTO YeM 
BbILIe CKOPOCTb 9MHTUpPYyeMBbIX 3JIeEKTPOHOB, TeM Oosbille afresHA CHCTeMBI. 

B oqo “3 NocmeqHuX Hallux pador (°*) Obl0 ycTaHOBJIeHO, YTO B IwleHKe 
NOJIMMepa Mocse OTPbIBa HMeOTCA WeHTPbl IMMCCHH, MpWYeM 9MUTUPYIOT OTeNb- 


is / 


/ 


Puc. 1. OMuccusa c yyacTKos MeHKH (/) nepXJOpBHHHIa, KOTOpbie 
OblIM CBA3aHbI Cc MeXaHHyeCKH OOpa6oTaHHOM MOBepXHOCTHIO 
MeTajsia (aTyHH), T. €. C Tay6oKHMH Oopo3yKaMH Ha MeTae 


Hble y4acTKH MleHKW, WMeBIUMe HanOoslee TeCHbIM KOHTAKT Cc NoAKaqKoU. 
OG6mleu3BecTHO, YTO MexaHuyeckad oOOpaOoTKa MoBepXHOCTH NosKlaqKH MpH- 
BOMMT K YBeJHYeHHIO TIpOwHOCTH CKJIeHBaHHA, YTO OObHO OObBACHAeTCH 
yBeIMYeHHeM oBepxXHocTH kKoHTaKTa*. I[lostToMy juIA Hac MpeycTaBssAno 

olpefeJleHHbIN HHTepec Hc- 
CleMOBaTb,  elHCTBHTeIbHO 
JIM WHTCHCHBHOCTb 3MHCCHH 
OTOPBaHHOH IJIeHKH MosHMe- 
pa Oyler NOBbIMeHHOH B Tex 
yuacTKax, rye MocleqHAA 
KOHTAKTHpOBayia C MeXaHH- 
YecKH OOpaboTaHHOl MoBep xX- 
HocTbio. C stTok wWembio Ha 
TOBepXHOCTH MeTasia (sa- 


, = TT 


TYHH) MpoBo,uIHcb Hannsb- 
Puc. 3. SneKTponHasd SMUCCHA Cc MOBePXHOCTH pesuH HHKOM Oopo3 Aku, Mocse Yero 
IIpH OTpbIBe OT HHX MIJIGHKH TyTTamepyH. @ — pesnHa Ha 93Ty MOBepXHOCTb HaHO- 


¢ HaNOJIHHTeJIeEM KaOJIHHOM, 0 — pesuHa C HanoJIHH- 


; CHJICA pacTBOp MouMMepa. 
TeJIEM CaKeu 


OnbIT IpOBOMJICA Ha Baky- 
YMHOM pOJMKOBOM ajiresvoMetpe. Ha CHHMKaX sICHO BHAHO, 4TO B yyacr- 


KaX IJIeHKH MOJIMMepa, OTPbIBAaBLIMXCH OT Oopo3OK B MeTaJe, 9/IeKTpOHHAad 
IMHCCHA HanOoslee HHTeHCHBHa (puc. 1). 

OnbiIT MoKasbiBaeT, YTO HCCJeOBaBIIWeCA HAMM CHCTeMbI JleATCA Ha Be 
Ooubuime rpynnbl (raO. 2). Tleppaa rpymma xapakTepu3yerca aieKTpHYeCKHMH 
ABJICHHAMH IPM HapyWeHHN ayresHOHHOM CBASH: CBeYeHHeM B CpefHeM BakyyMe, 
QNCKTPOHHOH SMMCCHeli B BbICOKOM BaKyyMe, HaJIMYWeM OcTaTOUHOTO sapsja 
Ha pasbeMHeHHbIX MOBepXHucTAX. SHak 3apsfla oONpeyemAsica C MOMOLIbIO He- 
CMOKHOU pakvoMerpuyecKoH CXeMbI, IpHteM BO BceX cmyyaAx naOmOJamacb 


* OjHakKo STO ABIEHHE MOXKeT OObACHATECA H APyrMMM NpHynHamH, HallpHMep, H83MeHeHHeM 


MOBEPXHOCTHBIX CBOMCTB M€XaHHUeCKH OOpa6oTaHHbIX NOBEPXHOCTEH HM YTOHbUIeCHHeEM OKHCHOIi 
TIIGHKH . 
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TaOmuna 2 
Pa3.1MuHble BUbI aqre3svoHHO cBA3u 


OmuTHpyer 
Xapaktep ajyresHouHoii 3Hak OCTaTOUHOrO sapaga Sipeee B Fao: 27Cr DHIBe 
npH Tun orTpplBa 
CBA8H pH OTpbiBe Ha BOSfyxe po vign e y 
aa » =1 = cm/cex* 
MM pT. CT. 
I rpymna. 

OnekTpocratTuyeckoe | IlepxnoppuHum (—) — cranb (+) Tlepx0pBHHHs 1,04-104 AjyresHoHHbi 
B3aHMOfelicTBHe saps-| IlepxnoppHHH (—) — crexno (+) ; 2,52-104 - 
OB ABOUHOrO aeKTpH-| IlonusTHneH (—) — pesHHa CKB (+) | Tlonuatrunen 445-104 7 
yecKoro cCJIOA”, O6pa3o0- (Kaos) ** : 

BaHHOoro Ha wnoBepx-) IlonustTHmen (—) —pesuHa CKH (+) ‘ 5,63-104 2 
HOCTH pa3yeua. (KaoJIHA) ; : 

[yrtanepya (—) — cTexso (+) Tyrranepya 1,78-10° n 

Tlonupukun OyTHpab (—) — pesuua | Nonupunnn6y- m 
CKB (+) (Kaov1MH) THPavIb 2,02- 408 

TlepxnepBunHsa (—) —xenaTHHa (+) |} Nepxnoppunus 282-405 ” 

Tlonmuamug (—) — pe3suHa CKB5 (+) Tlonuamug 3,04 40° zi 
(KaouIHH) 

Hurpouesmosmo3a (—) — pesuHa | Hurpouenmo- 3,16-10° 
CKB (+) (Kaomnu) 03a 

Tyttanepua (—) — crab (+) Tytranepya 3,98- 105 » 

Bo@-6 (—) — pesuHoa CKB (+) (Ha- - 3,98-10° a 
MOJIHHTCJIb KaOJIHH) 

IlepxopBuHH (—) — pesuna CKB | Nepxnoppunua 5,63-105 “5 
(+) (KaouHH) 

Tlomuypetan (—) —pe3sHHa CKB (+)] Tonuyperan 6,32-405 = 
(KaOJIHH) 

Iyrranepua (—) — peguHa CKB (ca-| Tyrranepya 6,52-105 -, 
a), O6pa6otaHHaa H,SO, (+) 

Tyrranepya (—) — pesuHa CKH (+) 7 1,05-10° 7 
(KaOJIHH) 

Tlonuamuy (—) — pesHHa CKH (+) Tlosuamuy, 4,12-40° y 
(KaOJIHH) 

a. Pomb anekTpHuecku x| Ilonmarusen (—) — pesuua CKB (+) | Her smuccuy 445-108 » 
ABMCHHH He BbIACHeHa (cama) 
Noaupunus-6yTupaib (—) — pesu- eee) 4,75-10° » 
Ha CKB (+) (cana) 
Nosmuamug (—) — pesuHa CKB (+) no” 284-105 ; 
(cama) 
Hurpouestsmtos03a (—) — pesuHa CKB ny 3,04-10° F3 
(+) (caxa) 
TepxoppuHHa (—) — pesHHa CKB Sent 5, 41-108 a 
(+) (carKa) 
B®-6 (—) — pesuHa CKB (+) (carKa) . P 3,87-10° ” 
Ilommyperau (—) — pesuHa CKB (+) Sad 6,23-10° 2 
(cana) 
6. Agresua>Kore3sHuH | Het 3apsya: 5 . 3,0-10° Kore3HouHubplit 
Hurtpouesno03a — pesuHa CKH (paccsaHBaeTca 
(Kao) pesHHa) 
TlepxioppuHHa — pesHHa CKH (Kao- c= ls 3,0-10° To «xe 
JIHH) 
Nonuypetan — pesHua CKH (Kao- os 3,0-10° ‘ 
JIHH) 
Bo-6 — pesuHa CKH (kaomHu) oe, 3,0-108 “4 
IlepxmoppuyHHa — pesHHa CKB (ca- ae 3,0-4108 " 
II rpynna Ka), oO6pa6oTtaHHaa H2SO, 
O6pasoBaHHe afre3uoH-| Het s3apaga: oe 
Hol cBa3sH nyTem pud-| llonuaTunen — nomMusOOyTHIeH 1,19-10° Cmem aHHbiit 
dby3uHu cerMeHToOB Leneli| [lonustTHneH — napaduH Sols 504-405 » 
MOJHMepoB I'yrtanepua — napaduyn . a 5,04-405 5 


* 9Ta CKOPOCTb OObINHO COOTBETCTBYeT OG6aCTH, B KOTOPOH HaOOAaWTCA BEKTPHYECKHe ABJIGHHA y CHC- 
Tem | rpynnpl. 
** KaovIHH H CaxKa HCNOIb3OBaJIHCh B KaueCTBe HaNOJHUTCJIA. 


culefylollat 3aKOHOMepHOCTh: MOBePpXHOCTb, 9MUTHPYIOWadA IIeKTPOHb! Ip OT- 
pbiBe, HMesla OTPHWaTebHbIM 3HaK OCTATOUHOrO 3apsxa, MpOTHBOMOMOKHAA 
eli MOBepXHOCTb, He OOHapyXMBaBUad IMHCCHH, Hecla OCTAaTOUHbIM sapay 
MOWOKUTeNbHOrO 3Haka. UcceqoBaHve MUKPOCKONMYeCKHX cpesoB (puc. 2 au 6) 
NloKa3biBaeT HasIMuve YeTKOM rpanullbl pasfesa Mexkly JBYMA NoMMepaMmyH STOM 
rpynnpt. B HeKoTOpbIX cJly¥aax, Mp ocoOo BBICOKOM afresHu, pacclaHBanve 
IIPOUCXOAUT Mo WwieHKe NomuMepa. Ilpu sToM He OOHapyxXMBaeTCA HM SIeKTPOH- 
HOM SMMCCHH, HH ocTaTOUHOTO 3apsaifla Ha pa3beMHeHHbIX MOBepXHOCTAX. 
PaOora orpbiBa BeCbMa BbICOKa, IpHteM oveBHAHO padoTa afresuu Oosbie 
pa6orp! Koresuu. Tlogo6uble cucTeMbI OOpas0BaHbl M3 KOMMOHEHTOB, OOsaqaiouix 
CWJIbHBIMH TOJIApHbIMH rpynmamu (Hanpumep B®-6 uw pesuHa Ha OcHOBe 
HUTPWaKPWJIbHOrO Kay4yKa, MepXJIOPBUHUJI MH pesHHa, NOBepXHOCTb KOTOpOM 
o6paOoraHa KOHUeHTpupoBanHolt H2zSO4 uw 3aTeM Tpomplra). 
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Onbir NoKa3biBaeT, UTO OOubINyIO pONb HTpaeT XapakTep HaloMHHTeIA pe- 
sunbl. EcJM OXHHM 13 KOMMOHeHTOB ABJseTCA pe3HHa Ha ocHOBe CKD c ca- 
XKeBLIM HaMOMHUTeeM, QIEKTPOHHOM SMMCCHH TIpH OTPbIBe OT Hee IIeHKH M0- 


jiuMepa He HaOsrofaeTca *, XOTA pasbeMHeEHHble MOBepXHOCTH oO6Hapy2KHBANT . 


OcTaTOUHble 3apxAbl MpOTHBONOJIO&K- 


| i Horo 3Haka. IIpu orpbiBe MomwMMepa 
en} OT TOM 2%e pe3HHbl, HO C KaOJMHO- 
as 4 BbIM HarOoJIHHTesIeM, HaOsojaeTcA 
> BeCbMa HHTeCHCHBHaA IIeEKTPOHHaA 
ee amuccua (pyc. 3). 

ce CyulecTBeHHble OTJMUHA pes- 


cTaBJIAIoT CoOol CHCTeMbI BTOpoH 

a ap ash SHR 7p «|S PY HUB! (puc. 26), o0pa30BaHHble 

2H)S0, 2 NaOH V3 HeMOMAPHbIX KOMMOHeHTOB. IIpu 

a Sap 7ump + +#pasbeHHeHHH KOMMOHEHTOB 9STHX 

Puc. 4. Bausuue o6pa6oTku mospepXHOCTH pe- CUCTEM He HwaOmoaeTcs 9/eKTPOH- 

suHbt (CKB) xucnotoli un menoublo pa3snuunoli HOM SMUCCHH M OTCYTCTByeT 3apAy 
KOHUCHTpalluu Ha ajIre3Hto K Hel TlepxJIOPBHHHJ1a Ha pasbeUHEHHBIX IIOBEPpXHOCTHAX. 
Muxkpockonuyeckoe HccJleoBa- 

HHe Cpe30B OOHapyXUBaeT PaSMBITOCTh paHHUb! pasfema. CielyeT Mpu3Harh, 

uTO y CHCTeM BTOpOH rpynNbl alresvOHHad CBASb oOpas0BaHa yTem Auddy- 

SHH Welle MoMMepoB B 30He KOHTAKTA. 

BouJIbuIy!IO pOlb B ABJICHHAX ares urpaeT peaKUMA NOAKNakKu, KaK 9TO 
MOKa3bIBalOT Halll UCCeOBaHUA M0 asresvu NepxXsopBuHHa K pesHHe CKB. 
Vs puc. 4 cueqyeT, uro MakcumyM ajresuH A, COOTBeTCTBYeT pesHHe, OOpabo- 
tanuoH 1 N HeSO.. 

Ha pasbeMHeHHbIX MOBepXHOCTAX Ha6sMofaeTcA OCTaTOUHbI sapay: oT- 
PpHUaTeIbHbIM Ha WwIeHKe TlosMMepa, MOAOMKUTebDHBIM Ha pPesHHe. 

ABTOpbl IpvHocsT GylarofapHocTb useHy-Koppecnouyeuty AH CCCP 
B. B. Jleparuny 3a pay WeHubrx yKasanuii, B. B. KapaceBy 3a WeHHble COBeTHI 
WM MOCTOAHHY!O MOMOMb B SKCHepHMeHTasIbHOH uacTH padorbl wu B. P. Bomb- 
TepTy 3a MOMOULb B NOJyYYeHHH MUKPOcpesos. 


Tloctynuto 
17 XII 1956 
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PHSHTECKAA XHMHA 


Axayemuk A. H. ®@PYMKWH, Bb. B. JAMACKHH u H,. B. HHKOJIAEBA-®EJOPOBMY 


CBEPXIKBUBAJIEHTHAA AXCOPBLIUS KATHOHOB 
HA OTPHIATEJIbBHO 3APA)KEHHOH MNOBEPXHOCTH PTYTH 


. OOLTIHO IPH H31OXKeHHM TeEOPpHH Z1eKTPOKaNUANApHOCTH npejmosaraetca, 
‘YTO CpeqM HeOpraHwyecKHX MOHOB TOJIbKO aHHMOHbI OONayaioT cnelMpuyecKkor 
al[cOpOMpyeMOCTbIO, a KOHIeCHTpalWA HeopraHHyeCKHX KaTHOHOB B JBOHHOM 
QJIEKTPHYCCKOM CJIO€ OMPeAeAeCTCA JIMINb BeIHYHHOH Mx 3apayoB (1). OquaKo 
B JIMTepaType UMeIOTCA aHHble, yKasbIBalollve Ha HeTOUHOCTh MOAOOHOrO 
BbIBO,a. Tak, Halpumep, B padore JI. M. Irudmana Oba o6Hapyxena 
HeKOTOpad CBEPX9KBHBaJIeHTHAA afCOpOUHA KaTMOHA aJIOMHHHA (7). 

HenlocpeycTBeHHBIM BbIBO], O pa3sJIMYHOH ajlcopOHpyemMocTH KaTHOHOB wle- 
JOYWHBIX MeTaioB B 0,1 N pacrBopax xmopHoB BbITeKaeT 43 padoT J]. Ips- 
Ma, OlpeyeJIMBLUerO TOUHbIe 3HavYeHHA uddepeHUuasbHOH eMKOCTH B 93THX 
pacrpopax (?). JlevcTBuTeJIbHO, MpH MoTreHuMasax Oonee OTPHUaTeIbHBIX, 
yem—O,7 B (mpoTtuB 0,1 H xk. 9.), HaOmoqaeTCH yBesMYeHHe eMKOCTH 
TIpH Wepexojle OT JHTHA K We3HIO, a, CIeAOBaTebHO, H yBemMueHHe 3apaqa 
uoBepxHocTtu. Oguako, cormacHo JI. Tpamy, pa3mmuve B 3apaye mo- 
BePXHOCTH,  OOHapyxXKHBaeMoe pH conocTaBeHHH udPepeHiMaIbHbIx 
e€MKOCTel, I[@IMKOM CBOJHTCA K pa3JIMUHIO B CMKOCTH TeJIbMrOJIbILeBCKOU 
yacTw yBohuHoro cion*. TlpH TakoM TOMKOBaHHH 2KCIepHMeHTaJIbHbIX JaHHbIXx 
J. [p2ma Goubiiemy OTpHaTesbHOMY 3apaAY NOJMKHO ObIO Obl COOTBETCTBO- 
BaTb Ooslee OTPULLaTebHOe 3HayeHHe ,-MOTeHIMasa (°). ITOT BLIBO] MOXO Co- 
rylacyeTCA C 9KCIepHMeHTaJIbHbIMH J[aHHbIMM NO BJIMAHHIO pauyca KaTHOHa 
(boHa Ha CKOPOCTb BOCCTaHOBJICHHA AHHOHOB. Oka3biBaeTCA, YTO CKOPOCTb 
BOCCTAHOBJIeEHHA AHHOHOB S,O,~ (°) wu SsO,” (7) pesko BospacTaeT B pay 
Lit <Na* << K*< Rb* <Cs*, T. e. HaOmloqaeTca 3aBHCHMOCTb CKOpOCTH MIpo- 
Wecca OOpaTHad TOM, KOTOpPy!lO eCTeCTBeEHHO ObIJIO Obl O%KUJaTb B CorsmacnHu 
c BpIBoqoM JI. Tpama. Bomee noypo6Hoe ocBemeHHe sTOrO BolIpoca aHo 
B padote A. H. ®pymxuna u H. B. Huxonaesoli-Peyoposuy (°). 

UroOp! u36eKaTb MpOTHBOpeyHA B OObACHEHHH SKCIICPHMCHTAJIbHbIX JaH- 
HbIX, IIpOWe BCeroO MpeNOMOXRHTb HEKOTOPy!O, XOTA HM HeOOJbIUNy!o celupu- 
JECKYIO AJCOPOMMIO KaTHOHOB c OOJIbuIMM payuycom. K sTomy xe BbIBO,Yy MpH- 
BOMMT H3yyeHve TeMIlepaTypHOro KospPuuHeHTa peaKUMH 2JIeEKTPOBOCCTAaHOB- 
NCHUA AHHMOHOB. Tak, B Calyuae BoccTaHoBeHHaA S,O;” Ha cone 0,01 NV NaCl 
reMilepaTypHbIM KOIpPPUUHEHT STO peakUHH WMeeT HeOOJbINCe NOMOKUTEMb- 
ioe 3HayeHHe, Ha (pOHe KaTHOHAa KaJIMA TOM Ke KOHICHTpallMH OH TpakTHyeC- 
<M paBeH HYJIIO, a Ha (OHE KaTHOHA Wes TeMIepaTypHbIM KOSPPuIHeHT HMeeT 
\TpHlaTesbHOe 3HayeHHe (°, §). 

Jlnsa mpoBepKH MpeAMosOxKeHHA O HaJMUMM ClellMpwyecKoH aycopOuMH Ka- 
HOHOB OblWIH MpOBeeHb! H3MepeHHA udpPepenHuMabHOK eMKOCTH B 0,01 N 
aCTBOPAX XJIOPHAOB WeNOTHEIX MeTaoB. Mcnomb3s0BaHHad [It U3MepeHHA 
X€Ma HMICHaHCHOrO MOCTa B MIpHHuuMe He OTMIMYasacb OT CX€M, ONMCAHHbIX 
; padorax JI. Tpsma (*) uv B. MW. Mesmx-Talixasana (1°). Uccaeqyempim 9uiek- 


(POJOM CJIyKNa BUCHYad pTyTHaA Kala. 


* B oqnof u3 cpoux paoor Jl. [pam ykasbipaeT, 4TO AA OObACHCHHA SKCIIepHMCH- 
AJIbHBIX JaHHbIX TO acopOunun KaTHoHa Cs* sTOrO MpeAMOO*KeHHA, BOSMOXKHO, HeoctTa- 
O4HO (4). 

Tol 


Tlonyyennbie JanHpie mpuBeyenst Ha puc. 1A, Ha KOTOpOM H300paxKeHbI 
KpHBbie AupPepeHunasbHolt emKocTH, cHsaTbIe B 0,01 N pacTBopax XJIOpHJOB 
JMTMA, Kalua WM nesHa. Kak BHAHO M3 pHCyHKa, pa3sMuMe B AMppepeHiuab- 
Holl CMKOCTH JIA KAaTHOHOB C pasvIMUHbIMH pawycaMH HaOwuofjaeTca 3fecb He 
TOJIbKO IIpH 3HAUHTCJIbHbIX OTPHIWLATeJIbHbIX MOTeHUMAaaX, HO U BOJIM3H TOUKH 
HysleBoro 3apsAya, re Ha KpHBbIX eMKOCTH HMeeTca MHHuMyM. JlelcTBATesb- 
HO, MIpH Mepexoyle OT JHTHA K We3sMiO pasHHlla B 3HaYeHMAX EMKOCTH BOVIM3H 


19 b(HK3) 
es 24 


0 2 0% 6 08 (0 (2 {4 {6 [8px 
-v 


Puc. 1. Kpnspie guddepenuuambHo emkoctu A—Bs 0,01 N pac- 

TBopax CsCl (/), KCl (2) w LiCl (3); uacrora 400 ry; 25°. 

B—s 0.1 N pacrpopax NaCl (1), NaJ (2), CsCl (3) u CsJ (4); 
yacrota 1000 ru; 295° 


TOUKH HyJleBoro 3apsyja cocTaBumeT | wd/cm?, Pasmuune B 3HaYeHHAX EMKOCTH 
QBOHHOrO SJIeKTPHYeCKOTO CJIOA B PacCTBOPaX XJIOPHAOB JHTHA UM We3sHA aAB- 
JIACTCH JONOJHUTeJIbHBIM yKasaHveM Ha HaJIMuMe cCHewnpuyecKoH acop6uHH 
KaTHOHa llesHA. OHaKO, STOT BHIBO HeJIb3A CUMTATb OHO3HAUHBIM, TAK KaK 
SKCICPHMEHTAaJIbHbIe JaHHble, MOJyYeHHbIe B PacTBOpax cosIeH XJIOPHOB We- 
JIOUHBIX MeTAJIJIOB, OCJIOXKHEHAI afcopOuneH Cl”. Mpr mpeqnomaraem B 6sm- 
*Kalillee BPeMSI IPOBECTH H3MePeHHA EMKOCTH B pacTBOpax cose cbropucToro 
HaTpHA MW We3ns. 

HavOonee yOeyuTembuble JaHHble, yKa3biBalollwe Ha HamMuWe CBepXSKBH- 
BaJIeCHTHOM a{COpOWMM KaTHOHOB MOXHO MOJYuHTb, UPOBOAA MsMepeHuA Wucp- 
(bepeHIMaJIbHOH CMKOCTH Ha OTPHUaTeJIbHO 3apsxKeHHOM TOBePXHOCTH 93JIeKT- 
pola B MIpHcyTcTBuH Takoro aHHOHa, Halpumep J, aycop6uua KoToporo B 
MOBEPXHOCTHOM CJlIO€ 3AMeTHO CKa3bIBaeTCA Ha BeJMUMHeE jUddepeHunabHON 
€MKOCTH. 
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Hamu ObiiM NpoBeyeHbl u3MepeHua yucppepenuManbHol emKocru B 0,1 NV 
actpopax NaCl, NaJ, CsCl u CsJ, a raxxe B pactpopax 1,1 N ele 
teY KJ -- 0,1 NV KCl, 1 NV KCI + 0,1 W LaCl,,.1 WV KJ +0, 1 N LaCly. [lousy- 


nn ho 


166 (HK. 
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HUMaIbHOH emMkocTH. A — B pacTBopax 
ON KCl (2) eleee\ ek Cl =O) 
N LaCl, (4), uacrota 1000 ru; 25°; 
[N (CqHp)a]aSO4 B mpucytcrBHu 1 N 
u41N KJ (8); yacrota 1000 ru; 25° 


Puc. 2. Kpuspie aude 
Hei AN IRGC a ANE IK 
LaCl; (3), 1M KJ+ 
5B —B pactsopax 4107 

KGa). 4 Nek (2) 1 
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YeHHbIe pe3yJIbTaTbI MpHBeyeHb! Ha pc. 15 wu 2A. Kak BuyqHO 43 TpHBeseH- 
HbIX JJ@HHbIX, MPH JOCTATOUHO OTPHWAaTeJIbHbIX MOJAPH3alMAX AHHOH Moa 
TlepecTaeT OKa3bIBaTb BJIMAHHe, H 3HaveHHA WudpPepeHuUMabHOK EMKOCTH VIA 
COOTBETCTBYIOIIMX XJIOPHAOB u lioquAoB cxogatca. IIpu Oomee orpuuatemb- 
HBIX NOTeEHMHaslaxX BeIMYHHbI CMKOCTH ONpeesIAIOTCA TOJIbKO IpHcyTCTBYIOUWIN- 
MH B pacTBOpe KaTHOHaMH. OjHako NOTeHIMaJIbl, IPH KOTOpbIX UCyesaeT pa3- 
JMUHe M@XK]Y BeJIMYHHaMH CMKOCTH JIA COOTBETCTBYIOWHX XJIOPHAOB H HOJU- 
JOB, HeEOJWHaKOBbI H 3aBHCAT OT Ipupoybl KaTHOHA. Tak, elicTBHe Hoa B 
cmyuae pactBopos NaCl u NaJ nposspasaetca Wo NoTenwuasa p = — 1,2 B (mpo- 
TMB H. K. 9.), a B Culyyae pactBopow CsCl u CsJ go notrenivaia 9 =— 1,38 
(IpOTHB H. K. 9.), UTO ykKa3bIBaeT Ha HeKOTOPyIO CBEpXSKBUBAJIEHT- 
Hy!o aylcopOumio KaTvoua Cs*, orcyTcTByloulyio B Ccuryyae KaTHoHa Na’. Auna- 
JOrHUHbIN adpekt HaOsojaeres Takxke IIpH joOapienun K IN _ pactBopam 
KCl u KJ 0,1 N pactsopa LaCl,. Tak, qelicrsue Mona J™, KoTOpoe B pac- 
pore 11N KCl u IN KJ +0, iN KCl mpospasetca fo noTenuvania 9 = 
= — |, 55 B (mpoTuB H. kK. 9.), B pactBopax 1V KCl + 0,1N LaCl, u INV KJ+ 
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+ 0,1 N LaCl, coxpanaetca fo noTeHiwvaia 9 = — 1,65 B (TIpOTHB H. K. 9.); 
yKasbIBast Ha HeKOTOpyl0 CBepXSKBHBaJIeHTHY!O agcopOlMio KaTHOHAa Lay 
Vka3aHHble ABJICHHA MOXXHO Take HCTOJIKOBaTb. TipequOJarad Ha/lWaqHe B 
JBOHHOM 3JIeEKTpHueCKOM CJIO€ MOHHbIX Tap, HalpHMep B CJlyyae sMaHTaHa 
LaJ** u LaCl**, mpuuem agqcopOupyemocTb 2THX KOMMJI€KCOB B T€pBOM CJy- 
yae Gombe, ueM BO BTOpoM. Kak Buguo us puc. 15 u 2A pesKoe Bospa- 
CTaHHe EMKOCTH, CBA3aHHOe C BHeAPeHHeM aHHOHOB B ABOMHOM IeEKTpHYeCKHU 
coli Ha6moJaetca B MpucytctBuu Cs* uaa La*** mpw Oovlee OTpHiaTesbHbIX 
NloTeHMalax 10 cpaBHeHHIo c pacTBopamu, cogepyanyimu Na* wi K". 
Vinaue ropops, u B STO OOmacTH MOTeHUMaIoB aycopOuua J oOneruaeTca 
TIPHCYTCTBHEM B TOBepXHOCTHOM cyloe uOHOB Cs* usu La*™, KOTOPBIe, BepO- 
ATHO, Jerue acopOupyloTca Ha MOBEPXHOCTH PTYTH, NepesapaAxKeHHOH HOHAa- 
mu J, vem noun Nat u Kt. 

K BBIBOLY O BTATHBaHHH B JBOMHOM COM aHHOHOB Moya B MpvcyTCTBHM 
KaTHonos Al*** npnmen takxe JI. M. Urudpman (?) 10 JaHHbIM 9JIeKTpOKa- 
NWJWIAPHbIX H8MepeHHH. AHaOrHUHbIe pesyJIbTaTbl NOJIyYeHbI HaMH Mp U3y- 
yeHHA TorpaHwunoro Haraxenus Hg sp pacrsopax INV KC1+0,1N LaCl, u 
INKJ +. 0,1NLaCl,, ogHako 3TH JaHHble TpeOy!oT JOMOMHHTeIbHOU MpOBepKH. 

Tot (akT, TO CBepXSKBUBaJIeCHTHaA aCOpOUMA KaTHOHOB MO2KeT MPpHBO- 
MTb K BXOMKJ@HHIO AHHOHOB B TOBepXHOCTHHIM COM HM IpH OTPHILaTeJIbHbIX 
NOTeHUMaslax, OCOOe€HHO ApKO BbICTyNaeT B CuITyYae acopOUuMH OpraHHyeckux 
KaTHOHOB. K 3STOMYy BbIBOAY aBHO MpHiies ofuH us Hac (*") Ha OCHOBaHHH 
JIaHHBIX 9/CKTPOKAaNWApHbIX H3MepeHHii B  pacTBopax [N(C,H,),]Cl, | 
[N(C,H,),4]J u NH,J. Sro apnenve HaOmtoqaeTcA WH TIpH H3MepeHHH e€MKOCTH | 
PTYTHOTO 9JIeEKTpOJa pH OFHOBpeMeHHOM IIpHCyTCTBHH B pacTBOpe MOBepx- 
HOCTHO-aKTHBHOrO OpraHWyecKoro KaTHOHa H HeopraHwyeckux annonos. IIpu 
QOCTaTOYHO OTPHaTebHbIX NOTeHIMaax KaTHOH [N (C,H,),]* ecopOupyetca 
C TIOBEpXHOCTH pTyTH C OOpa3s0BaHveM Ha KpHBOL AUudpdepeHunadbHOH eEMKOCTH 
XapakTepHoro muKa JecopOunH (1). 

Ha puc. 25 npwpeyenpl JaHHble MO 3aBHCHMOcTH AHppepeHivasbHOH eM- 
KOCTH oT moTeHiHamta B IN pacrBsopax KCl, KBr u KJ 8B mpucytcrBan 
10°? N [N (CyHy)a]o SO. Kak BagqHO Ha pucyHKe, cbopMa mukKa JecopOuuH cylle- 
CTBEHHO MeHAeTCA pH nepexoye or Cl K J™. SameTHoe 3a0ocTpeHHe tmHKa 
yKa3bIBaeT Ha TO, YTO BMeCTO JecOopOUMH B Yy3KOM HHTepBasie MOTeHIWHAaJIOB 
HaOwOaeTCA CKayKOOOpasHoe paspylleHHe afCOopOuHOHHOrO cod Ip BHOWHE 
ONpefeseHHOM oTeHuvMale (9 = —1,57 B MpOTHB H. K. 9.). SaBHCHMOCTb 
mipolecca JecopOuHH OT MpHpoOybl AHHOHA OJHO3HAYHO yKa3bIBaeT Ha BTATH- 
BaHHe, AHHOHOB B NOBepXHOCTHBIM COM IPH OTPHIaTeIbHbIX 3apxAyax MOBepx- 
HoctH ptyTH. TJoqxoq aHHoHa K OTpHWaTeMbHO 3apAx%KeHHOM MOBepXHOCTH 
oOuerdaeTcA aycop6upoBaHHBIMH KaTHOHaMH, KOTOPbIe BXOJAT B COCTaB 06- 
pallleHHol kK pacTBopy OOKsIayKH ABOMHOrO cuION. 
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TEOXHMHA 


M. A. JOBP)KAHCKAS 


CE30HHbIE OCOBEHHOCTH BEPTHKAJIBHOLO PACHPEEJIEHUA 
KHCJIOPOJA B’SOHE ®OTOCHHTE3A YEPHOFO MOPA 


(II pedcmaeaeno axademuxom A. II. Bunoepadoeoim 9 VII 1956) 


HaOmofeHua No KMCOpOLy, Ip KOTOPbIX OMpeseteHHA Oz B coe HanGosb- 
efO H3Me€HEHHA TeMIlepaTyp BeJIMCb Yepes KaxKbI MeTP, BbIABHJIM HeKOTO- 
Dble Clellu*HYeCKHe YepTbl B BEPTHKAJIbHOM paciipejesleHuu ero B 3aBHCHMOCTH 
DTBpeMenu roa. V3 pue. 1, A—Bcaepyer, sro B Telo0e BpeMaA roflaB yasleHHbIx 
yf OeperoB paloHaxX Mops B 30He oTOcHMHTe3a OOpasyeTcA COM HeKOTOporO 
MaKCUMYMa KMCJIOpOfla Kak Mo aOcOOTHOMY COJep Kau, Tak H M0 TIpOleuTy oT- 
1OCHTeJIBHOrO HacbileHua. HeOoubiuio MakKCHMyM HaMeuaeTCA y2Ke BecHOH. 
3 kouue apes 1952 r. B WeHTpasbHO YacTH 3anaqHOH MOMOBMHbI Mops OTMedeH 
1eOoJIbuIoH MaKCHMYM KHcoposja BcsIoe Mexgzy 10 u 15 M, rye KonuuecTBo O, 
i1pHMepHo Ha 0,3—O0,5 Mui/a Bblllle, YeEM B OCTasIbHOM YacTH BepTHKaH. B sto 
Olle TAKKE HeCKOJbKO TOBHIIMeH MpoveHT HacbliteHuA: 103—104%. B sro 
BPeMA Toa B paccMaTpHBaeMOM 30He H3MeHeHHe KUCIOpOa NO rulyOu“HaM Mpo- 
ACXOJMT WaBHO, Oe3 KakHX-NHOO pe3KHX CKauKOB. TomuMHa TaKkoro oOora- 
eHHOrO KHCIOpOAOM cJIOA HeBeHKa — Bcero 5—10 . 

B seTHee BpeMA, B NepHo HaHOolee YeTKO BbIPAaKeHHorO TeMMepaTypHoro 
DacCJIO€HHA, B YaCTHOCTH B aBrycTe, MAKCHMYM KHCJOposa WocTHraeT HaHOoJb- 
KWero pa3BHTHA Kak B aOCOJIIOTHBIX, TaK H B OTHOCHTeJIbHbIX BeMYMHAaX. B as- 
rycte 1951 r., B TOM %e palioHe Mops, YTO H B allpesie, colepKanve KucMOpona 
cloe Mexyy 20—25 m cocraBinno 8—Y Mui/i, a B OTJebHBIX CYYaAX M TOrO 
Bbille; HacbiileHHe — oT 120 jo 140%, npu 3HauHTebHO Ooulee HH3KOM Cojep- 
aHHM ero B BbilliewexKallleH Tomme (oKoNO 5,3 Mi/i1) H HeMOJHOM HacbIlleHHu 
\((96—98%). IIpu stom KpuBasd BepTHKasbHoro pactipesesieHHA aOCOJNOTHBIX U 
THOCHTCJIbHbIX BEJIMUHMH Oz B aBrycTe MMeeT YeETKO BbIPAKeHHY!O rpaHUlly, rye 
rpaluenT yBeMYeHHA KuCMOposa JocTuraet 2 Mui/a Ha 1 M. TomuMHa CIO“ C CO- 
epxKaHveM KuCOposa, MpeBpuuarouyumM 100%, oObl4HO HeMHOrHM BbIXOAMT 
3a Tipejembl 15—20 m. IyOuna 3aeraHHaA BepXHel rpaHul{bl MaKCHMyMa Be- 
imuuH Oz B aBrycTe, MO CpaBHeHHIO C allpeyieM, pactoularaeTcH HeCKOJIbKO 
ruaiyOxKe, No MpeumyiectBy Mexyy 15 u 20 M. 

B Hos6pe, T. e. K KOHUY OCeHH, CJIOM C BbICOKMM COflepKaHHeM KUCOpoa 
MpofomKaer coxpaustpes. Tay6uHa 3aieraHua ero elle Ooulee MOHMKaeTca, 
BePpXHAA Tpanulla pacnosaraeTcA raBHbIM OOpasoM Mexy 25—30 m. B ato 
BpeMA rojla BeIHYHHAa MaKCHMyMa KHCOposla, MO CpaBHEHHIO C aBryCcTOM, OT- 
HOCHTeJIbHO NOHM%KeHa, OMHAKO elle HaMHOrO MipeBbllwaeT allpesbcKy1o. B Ho- 
aOpe 1954 r. Komu4ecTBO Oz B 9TOM CulOe KOJIeOaIOCb FaBHbIM OOpasom B Ipeye- 
max ot 7,5 qo 8,0 mMa/a Oa, B COOTBETCTBHH C-4YeM Ha TlOrpaHHYHOM TOpusoHTe 
rpajuent cKauKa B cojlepxkanuu Oz pexko npesbiuan | Ma/n Ha lM. B To xe 
BPeCMA TOJIUIMHa BepXHerO C OMHOPOAHbIM COfJepKaHveM KUCOpoMa COA BOS- 
pocsa qo 20—25 m. Kak mpaBuso, cio MakcuMyMa Oz BO BCe Tp ces0Ha IIpH- 
BASAH K CJOIO HavOoubulero u3MeHeHHA TemMMepaTyp. IIpu sToM HaHOoub- 
WWMM rpajlveHTaM TeMMepaTypbl COOTBeTCTBYIOT HavOobiIMe BeMUMHbI Oe. 

Ilo Mepe pa3MbIBaHua TeMepaTypHOro paccJOeHHA, MpOUCxoAAMlero BCeL-: 
CTBHe TeX HIM MHbIX IpMuHH, coflep2%xKanve Oz MO BepTUKaiH BbIPaBHUBaeTCA. 
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| 
CoorBercTBeHHO 3HMa XapaKTepH3yeTCA OHOPOAHOH BeMMYMHOM KUCOpOAa} 
lo Bcell BepTHKaIM; B XasIMcTaTHYeCKUX OOacTAX JO rayOuHbl 45—50 M. Jf 
IIpeacrapmeHHad CxXeMa BepTHKaJIbHOrO paciipefeseHun Oz B CBOeH OCHOBE | 
OUeBHHO CiipaBeiMBa AA BCeX MopeH, XapaKTePH3YIOUIMXCA YETKO BbIPaxKeH= 
HbIM TeMMepaTypHbIM pacculoeHvem. [loqTBepxXeHHeM STOrO ABAeTCA BepTH=} 
KaJIbHoe pactipefesieHHe KHCOposa, MpecTaBseHHoe Il. Crunem (8) ana Ce- 
BepHOro MOps, XapakTep KOTOporo BecbMa OmM30K K MOMyYeHHOMy HaMH. 
Vis conocraBleHua colepKaHuA KUCOpofa B pasJIHUHbIe Ce3OHbI CleAyeT 
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Puc. |. BepTukambHoe pacnpeqemeHve KHCOpoda B WeHTpabHoli uactH Uepnoro 

MOP” B 3aBHCHMOCTH OT BpeMeHH Toya: A — ampenb 1952 r., cranuua 8, 5B — 

asrycT 1951 r.,cranuua 11,B—Hoa6pp 1954 r., cranuua 8,— cespan 1956 r., 
craHuua 6; 1 — Oo B M/a, 2— On 8B % 


YTO KOJIMYeCTBO eFO B ClOe MaKCHMYMa BO BCeX CJly4adX MpeBblillaeT 3NMHHe 
BeJIMUMHBI. CyleOBaTeJIbHO, MAKCHMYyM Oz BO BCAKOM Cyly4ae Te ero KoMYeCTBa, 
KOTOPble ABJIAIOTCA W3OLITOUHbIMM MO OTHOII€HHIO K 3HMHeEMy cojlep2KaHHto, 
o6pa3s0BaHbl HelocpeCTBeHHO B JaHHOM Tome B Mpotecce dorocuntesa. Koc- 
BeHHoe NoTBepkfeHve MoceqHero HaXOAMM B BeJIWYHHE COsepKaHHA KUCIO- 
pola B CaMoH BepXHeli TONMe. Tak, B aBrycte 1951 r. B Bepxnux O—10,0—15 
B IpeoOsaarolleM OOJIbIUHHCTBE CJTyYaeB MPOLWeHT OTHOCHTeNbHOPO HAaCHIMeHHs 
KUCNOpofa cocTaBisas MeHbiwe 100% (96—98%), uTO yKa3bIBaeT Ha oTHOCH- 
TebHO MaJlyi0 MpOfyKUMIO erO Ha STHX ropusonTax. Ilorpe6menve Kucnoposa 
B9TOM CJlO€ Ha OKMCJMTebHbIe NpOwecchl B aBrycTe NpeBblillaerT ero nocTyn- 
JieHve, B TO BpeMs Kak Ha rtyOMHax Z0—20 M MMeeT MecTo OOpaTHoe AByIeHHe. 
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Jl BeCHbI M JleTa BepTHKasbHOe pacipefsesenue BeluunH Oe XOPOMIO Co- 
| dacyeTcA ¢ pactipejesennem (buTonsanHKTona (4), a Tak2xKe c CyTOUHOM MposyK- 
vei KucsOpona (1). 

B sToM oTHOWeHHH UepHoe Mope He CocTaBJIAeT UCKMOUeHHA; MepeMelleHve 
(0 BEPTHKaIH MaKCHMyMa (UTOMMAHKTOHAa M CKOMIeHHe ero B cul0e TeMIepa- 
ypHoro CKauKa OTMeuaeTCA pAOM aBropos ((°,°,8) H Ap.) HB Apyrux Mopsx. 

BeposxTHOo, HelocpeACTBeHHOe BIMAHHe COA CKaUKA TJIOTHOCTH Kak (pu3H- 
eckoro qakTopa Ha paciipeyesenve duToMMaHKTOHa ycUJMBaeTCA co3fal0- 
WMMCA BOJM3M Hero ONTHMAIbHbIMH, WIA pala NonyAWHH ycoBMAMH oc- 
elleHHOCTH HM TeMIlepaTypbl. 

TayOuna 3aerania ONTHMYMa OCBeLeHHOCTH JIA Mopell pa3sMUHbIX LWHpoT, 
‘0 BceH OUEBHAHOCTbH, OyJeT pasnnuuna.Ipu sToM, Yo TakxKe XOpOlo U3BeCTHO, 
ITHMaJIbHbIe YCJIOBHA OCBeWeCHHOCTH B OHH HM TOT Ke OTPe380K BpeMeHH JIA 
a3JIMUHHIX (OPM CUTOMMAHKTOHa MOryT HeCKOJbKO OTJIMUATbCA.° 

TakuM o6pasoM, HHTCHCHBHOe OOpasoBaHve KUCOposa He OrpaHuuuBaeTca 
WIlb HelMocpeACTBEHHO CJIOeM CKauKa TeMIepatyp. PoTocHHTe3 B TOM WH HHO 
TelleHH MMeeT MecTO Ha OONbINOM YacTH BepTUKAIH 30HbI POTOCHHTe3Aa, Hi OTI- 
UMYyM ero B TOUHOCTH (B Npeflenax | M) He coBMajlaeT c rpaHHueh paccroeHua, 
10, IO-BHMMOMY, KONeOuleTCA BOIH3H ee, OXBATHIBAA HEKOTOPYi0 TOJIILY, B TOM 
IMcNe WH TOPH3OHTHI, JlexKalve Hal rpaHnleh cox cKauka. B JaHHOM ciyuae 
ye3KOe PaccsoeHWe B coflepKaHHH Oz NO BepTHKANM B 3HaYHTeJIbHOM Mepe 
wipejlesiseTca TakxKe BepTHKaJIbHbIM TlepeMeliMBaHveM Boy. Kak U3BecTHO, 
JajiMuve cJIOd pe3KOrO CKaUKa IVIOTHOCTH 3aTpYAHAeT BepTHKabHbIM OOMeH 
302, B TO BPeMA KaK BePpXHAA TOMA BOJbI, pACNOMOKeHHAA Haj CIOCM CKayKa, 
joulee JerKO NofBepraetca NepeMeliMBaHulo, B YacTHOCTH BeTpoBomy (°). [o- 
3bIIMe He ~2Ke TeMIepaTypbl YMeHbIUaeT PaCTBOPHMOCTb KHCNOposa, NosTOMy 
3 BEPXHHX, NporpeTblX HW JlerKO MepeMelUMBaeMbIX CJIOAX BeCb OOpasyIOWlMlicaA 
430bITOK KHCOpofa Ip NepeMelIMBaHHH MOCTOAHHO OTAaeTcA B aTMocdepy; 
3 clOe, PACMOJIOXRKeHHOM HUXKeE CKaUKAa, OTAava KUCMOposa B aTMOCHepy OTHO- 
ATEJIbHO 3aMe/IAeTCH. 

Takum o6pa30M, KosHYecTBO Oz u ero paciipeseseHve 10 BepTHKaIM 30HbI 
poTOCHHTe3a B OCHOBHOM oOllpeflesineTca TpemMaA cbakTopamu: 1) HHTeHCHBHOCTHIO 
poTOCHHTe3a HW MosIO%KeHHeM TJIyYOMHbI ero OTHMyMa, 2) BeHYHMHOM HM XapakrTe- 
JOM BePTHKasbHOrO pacnpeseteHHA TemMepatypH, 3) ruyOHHOH HHTeHCHBHOrO 
IepeMeIUMBaHHA (HW OTUACTH TOPH3OHTAJIbHbIMM MepeMeLleHHAMH BOHBIX Macc). 

C 3THX Mo3sHUMH MpecTaBAiOTCA NOHATHBIMM HaOwIOfaeMble XapakTepHble 
WIA pa3JIHUHbIX BpeMeH rofla OcOOeHHOCTH B BepTHKaJIbHOM pactipeseseHuu 
<UCJOpoa. 

Kak u3BecTHO, HavOoslee MaccoBoro pa3BHTHA (MTOMNaHKTOH JocTuraeT 
3 IlepHo| BeceHHero UBeTeHHA. OHaKO BeCeHHeMy Ce3OHYy COOTBeETCTBYIOT Hali- 
MeHbIUve BeMMYHHbI MakcHMyMa Oz. HecoorBercTBHe 9TO OTYACTH OOyCJOBIEHO 
‘eM, UTO BECHOH 9HEprHyHoe OOpasoBaHHe KUCMOPOAa MpOHCXOAUT B OCHOBHOM 
3 CAMOM BepXHeM, 10-MeTpoBoM cuJloe, T. e. B ClOe HawOolee AKTHBHOM B MHa- 
(M4eCKOM OTHOWeHHH. HavaBuleeca %Ke MporpeBanve BObI MOHMKaeT PactTBo- 
)MMOCTb KcOposa. OrcyTcTBHe B STO BPeMA Tosa pe3KO BbiIpaxKeHHoro COA 
‘Kauka TeMIlepaTypbl He co3laeT Oapbepa, 3aTPyAHAIOMero BepTHKaJbHOe Te- 
JEMELIMBAHHe, HHKe KOTOPOrO OTJaya KHCMOposa B aTMocdepy OTHOCHTeMbHO 
3aMeIANach Obl. OOcTOATebCTBO STO B KOHEYHOM HTore BefeT K MOCTOAHHON 
loTepe OOpasyrolleroca u38ObITKa Oz B aTMocdepy. 

JieToM, B YCJIOBHAX HacTYMMBIWero pe3Koro paccsoeHHA oTHocTel B Wpe- 
[eax CJIOA, KOTOPbIt ANA HEKOTOPbIX BUOB PUTOMMAHKTOHA TO YCMOBMAM OC- 
eMCHHOCTH, BO3MOXKHO, ABJACTCA ONTHMAJIbHBIM, Hapsyy C 3HeEprHu4yHon oT- 
aueli B aTMociepy oOpasoBaBlleroca U3ObITKa KHCMOpOjla B COAX, Pacroso- 
KeHHbIX Hajl CKaUKOM, HMeeT MECTO OTHOCHTebHOe HAKOMJeHHe ero B HeEKOTOPO! 
‘oye Mo HUM. 

AnamoruuHoe ABJIeHHe MMeeT MecTo oceHbiO. PasiMuve JIMIIb B TOM, 4TO 
IPOLYKUMA KHCMOpoOAa Henocp eACTBEHHO B Cjloe MAKCHMyMa — Ha 30-3) Ma 
YeBHHO, MeHee MHTeHCHBHa, YeM JIETOM, TAK KaK MaCCOBOe pasBHTHe (pHTO- 


707 


TlaHKTOHa OCeHbIO BHOBb cocpesloTouuBaeTcA B Coulee BepXHHX ropusouTax (?), 
Ha6mrofjaemoe B HOAOGpe MOBbILeHHOe COfepRKaHve KUCMOpOfa B CMOe CKadKa 
B OCHOBHOM ABJIAeTCA OCTATOUHLIM KOJMYeCTBOM KHCOposa, OOpasoBaBlueroca 
B IIpebilyllve Mecallbl KaK HelocpeJCTBeEHHO Ha 9THX TOPHSOHTAX, TAK H B pac~ 
MOJIOX%KeHHEIX HECKOAbKO BEIUe. B nocseqHeM cilydae Mepefaya Oz No BepTHu- 
KaJIM TIpOMCXOAUT raBHbIM OOpasoM lyTeM Auddysuu. 

B mpuOpexkubix palionax, rye B CHly TeX HH MHbIX IPpMYMH MpOwcxXoAMT 
Goulee CHJIbHOe NepeMelwMBaHve, Ha NpOTAKeHHH Bcero Telloro NepHosa roja 
VMeeT MecTO MepMaHeHTHOe paspylleHve CJIOA CKauKa, JTO BejleT K NOCTOAHHOM 
orjaue oOpasyrolleroca u30biTKa Oz B aTMocdepy HM BbIpaBHMBaHHIO ero BeJM- 
4HH 110 BepTukKaJH. 

Jlna cyKjenua o AuHaMHKe KHCJOpofsa MoO ce30HaM NpefcTaBsneT TakxKe 
MHTepec CYMMapHoe cojepxaHve ero nog 1 Mm? BepxHero 00-merpoBoro 
cmon (puc. 1). B uwacrHoctu, HaOsmoqaeMbI OT alpeyid K aBrycTy NpHpocT 
Kucmopoga (4600 ma nog 1 mM?) yKaspiBaeT Ha BbICOKyIO IIpOfyKWHIO ero; B 
9TO BpeMA rojla NorsomenHve KUCIOpOsa U3 aTMOCKHepbl 3aHHMaeT MOAYHHEH- 
Hoe MouJO*KeHHe. 

Takum o6pa3oM, Cc NOBbILMeHHeM TeMMepaTypbl BOAbI, COMPOBOAKMaeMbIM 3HEp- 
rHUHbIM (POTOCHHTe3OM, MpOHCXOAMT MOCTOAHHAA OTAada KUCIOposa B aTMocpe- 
py — Aa MocareHel BepXHu COM MOpA B 9TOT MepHoO CJY2KUT MOLLHbIM CTO": | 
HHKOM KHclopoqa. C MOHH2xKeHHeM TeMMepaTypbl H OcaOeHHeM (OTOCMHTesa 
HaWMHaeT NpecbsalaTb OOpaTHbili mpotlecc: 3HMoll HacbIIleHHe KUCOPOAOM TONLE | 
MOPA UfleT IpeHMyllecTBeHHO 3a CUeT aTMocdepbl. 

Uro KacaeTca aOcouJOTHOH BeJIHUHHbI STOFO OaslaHca M CTelleHH y4acTHA B HEM 
KNCOpoya (STO NpefcTaBsAeT COMM TeOXUMHYeCKHM MHTepec), OOpasoBaHHora 
B pe3yJIbTaTe (POTOCHHTeSHpYIOWUX MpolleccOB Mops, TO JIA JOcTOBep Horo orpe- 
JIeNeHUA UX TOKa He HaKOTMJIeHO elle JocTaTOUHO JaHHbIx. Ham B TOUHOCTH He 
H3BeCTHbI HH KoMYeCcTBO Og, NoTpeOIAteMOe Ha OKMCJIMTeJIbHbIe Mpollecchl B WH 
POKOM NOHHMaHHH HX, HH BeM4HHAa ero OOpas0BaHHA — B MX JHHaMMKe. 3aKkIio-. 
yeHHe Ke A. Pegtbunya (”) 0 TOM, 4TO KOMMYeCTBAa KUCIOposa, NOKMAatolllero 
IOBepXHOCTb MOPA B TellIbIM NepHod M NocTyNatollero 43 aTMOcdepbI B Xoo]: 
Hoe BpeMA rola, IIpUMepHoO paBHbl HW YTO NPHHMMAIOWINH yuacTHe B 3TOM OOMeHE 
KHCJOPOA, OOpas0BaBLHlicaA B pesyJIbTaTe (POTOCHHTesHp YIOMHX MpolleccoB Mops, 
COCTaBJIAeT BCero JIMIWb ?/, OT OOMleH CYMMBI ero, HeECKOJIbKO MpeyMeHbIlaeT 
3HaYMMOCTb OvOOrMYecKOH aKTHBHOCTH MuposBoro okeaHa B OOorallleHHH KHCJI0O- 
poom armocdepphl. B aHHoM cJlydae pacdHCJIeHHA ABTOPOM ObLIH NpOusBeeHbI 
Ha OCHOBaHHM H3MeHeHHH B COsepxKanuH Poc*aToB OT Mecsla K Mecally Ha Mpo- 
TAXKEHUM rosa B cloe O—200 M. IIpu TaKom cnoco6e BHIuHCIeHHA MpMBOAMMBIEe 
WaHHble ABJIAIOTCA JIMUIb «OCTATOUHbIMM) BeMYHHAMH 3a HeEKOTOPbI OTpe30K 
BpeMeHH HW He OTPaXKaloT MOMHOCTbIO MOBCeAHEBHOM AHHAMMKH TIpolleccoB, Kak 
HallpHMep, CYTOUHOH OOopadMBaeMOcTH OpraHHyecKoro BelllecTBa B Mepvoy Be- 
reTalluH B lpeyeax axe 3OHbI POTOCHHTesa (*), BCJIeACTBHe KOTOPOM 3Ha- 
YHTeJIbHO YBeMMYMTCA MpOWyKUMA KuCIOpOAa, HU T. .; B WelCTBUTebHOCTU 
Ke CulefyeT OMKUJaTb, YTO KOJMVECTBO KHCMOPOa, yuacTByIOMero B 3TOM 
oOMeHe HM OOpasoBaBllerocsa B pesybTaTe (OTOCHHTesHpyIolluX MpolleccosB 
MOpA, SHAYHTebHO TpeBblilaeT pMBofuMyio A. Pegdunqom BemuunHy u 4TO) 
KOMMYeCTBA KCOpofa, OTAaBaeMble B aTMocdepy, B KOHeEYHOM UTOre MpeBbl-| 
maroT NOCTyIweHve ero 43 MocseqHel. 


CepacTonoibcKad 6NONOrMyecKaNd CTAaHIMA Iloctynuno 
um. A. O. KosaescKxoro 6 VII 1956 
Akajlemuu HayK CCCP 


HMTHMPOBAHHASA JIATEPATYPA . 


*M. A. Lo6pxaucxkaa, Tp. Cesacton. Buon. ct. AH CCCP, 8, 303, 315 (1954). 
7M. A. Lo6pxaucxas, JAH, 111, Ne 2, 462 (1956). 8H. H. 3 y 608, Mopcxue 
BOMB! U Jbibt, 1938. *H. B. Moposopa-Boqax uuu Kaa, Tp. Cesacron. Ouon. cr. 
AH CCCP, 6, 39 (1948). 5T. HW. Cemuna, JAH, 101, No 2, 363 (1955). @ 1. K rey, 
Killer Meersforsch.., 10, Nel (1955). 7 A. C. Redfield, J. Marine Res., 7, Ne 3 (1948). 
8 J. H. Steele, J. Marine Biol. Ass., 35, Ne 1, 1 (1956). 
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_PHOXHMH A 


Il. B. ADAHACDEB uw A. WH. WYJIBMHHA 


O MEXAHW3ME JIEMCTBUS KATAJIA3bI 
(IIpedcmaeazeno axademuxom A. H. Onapunoim 9 V 1957) 


KatanasHoMy UWpolleccy MocBalleHo Oosbilioe KOJMYeCTBO HcceqoBaHHii. 
OjHako paccMOTpeHHe COOTBeTCTBYIOWMX JaHHbIX MoKa3blBaeT HeyOBseTBO- 
PUTebHOCTh OOMeENPHHATHIX MipecTaBMeHH O KHHeETHKe U MeXaHUW3Me JelicTBUA 
KaTala3bl. OcoOeHHO CTpaHHO To, 4YTO HavHOouIee pactipocTpaHeHHble B 3H3HMOo- 
JIOPHM CXeMbI MeXaH3Ma JeHCTBUA KaTaJla3bl He COOTBETCTBYIOT SKCIIEpHMeHTAJIb- 
HbIM (aKkTaM HM IipeAcTaBeHHAM COBpeMeHHOM XHMMYecKOM KuHeTUKH (?). 

MyuaMeHTaIbHbIM B XHMHUeCKOM KMHeETHKe ABIAeTCA BONpOcC O CocTaBe, 


-CTpOeHHH UM CBOMCTBaX NepeXoHOro aKTHBUpOBaHHOrO KoMMeKca. B Takoli xe 


Mepe, Hao MoularaTb, MyHLaMenTasIbHbIM B 9H3MMOJIOPMH ABJAeTCH BOMpoc O 
cocTaBe, CTpoeHHM M CBOMCTBaX NMepeXoHoro KOMIsiIeKca (epMeHTa c cyOcTpa- 
TOM. He MoxeT ObITb COMHEHHM B TOM, UTO MeXaHH3M (PepMeHTATHBHOrO KaTasa3- 
Horo Iipollecca MW MeXaHH3M, HallpHMep, TepMMYeCKOrO, KaTasHTMYecKoro U o- 
TOXHMHYECKOLO pasJIOKeHUA NepeKHCH BOAOPOMa OM3KU MU BKMOUAIOT CYIMeCTBEH- 
HO OMMHAKOBbIe 3BeHbA. MMea paBHJIbHble Mpe\cTaBJIeEHHA O MepeXoJHOM KOM- 
IwleKce, HETPpyHO BbIBeCTH KHHeETHUeCKHe 38aKOHOMePHOCTH JaHHorO Mpoliecca. 

CoppeMeHHble Ipey[cTaBJIeHHA O MeXaHH3Me MH KHHeETHKe XHMMYeCKUX Tpo- 
WeccoB, pasBvBaemble H. H. Cemenosnim (7), 1puaroT Ooubilloe 3HaveHHe JIMHeH- 
HOCTH CTPOeHHA TMepexofHoro KOMIieKca HM yUaCTHIO CBOOOAHBIX palMKaJOB 
B KauecTBe IIPOMeKYTOUHBIX IPOAYKTOB peakunH. B 3ToM cslyyae, IPH COOTBeT- 
CTBY!OWIMX MeXaHH3MaXx, JIerKO peAcTaBUTb JOCTaTOUHO HU3KVe AKTMBALMOHHbIe 
Oapbepbl peakUHH. CBoOofuble paukKanbl, NoqOOHO HeiTpoHaM IIpu AepHblx 
TipeppallleHHAX ATOMOB, TNOYTH Oe3 9HEPrHH aAKTHBAWMH BXOAAT B WMHTHMHOe 
B3aMMOjleHCTBHe C MOJIeKyJIaMH WM CyWeCTBeHHO IOBbIMAaWT AX peaKUMOHHYy10 
CMOCOOHOCTE. 

PeakUMA pa3soKeHHA MepeKucH BOOpofa NO pAAY NpusHakos (6oVIbIWO;! 
KBaHTOBbI BbIXON, CUJIbHOe JelicTBve CJIeoB MHrHOMpYyIoWHX BellecTB) MOKeT 
6bITb OTHeCeHa K KJlaccy WemHbIxX peakuuh. IIpeqnonaraetca culehyioulad cxema 
TOceMOBAaTEbHbIX 9JIEMeCHTAPHBbIX MpOleccoB c ydacTHeM CBOOOAHBIX pauKaJIOB 
OH u HO, (°*): 

OH -+ H,O, ~ H.O + HOsz, 
HO, -+ H,0.— H,O + O2 + OH. 


OueBuAHO, YTO MOBbIMIeHHe CKOPOCTH 3apox*KeHuA OfHoro HOO OOONX CBO- 
6oOAHbIX pauKaNOB JOKHO yCKOpATb peakiuio. Ofnako. NombiIrKH Mpocrore 
TlepeHeceHUA JaHHbIX HW WpecTaBeHul XHMMYeCKOM KHHeETHKM B PepMeHTaTHB- 
HIM KaTaJIv3 OKa3aJHcb HeyauHbiMu (*). Mpl cuvTaeM, YTO JIA MOHHMaHHSs Me- 
XaHv3Ma (bepMeHTATHBHOrO KaTav3a HeOOXOAMMbI JOMOJHUTeJIbHbIe MpeAnoso- 
*KeHUA. 

PaccmMaTpuBax Bolpoc 0 MexaHH3Me KaTaslasHOro Mpollecca, Mbl OCTAHOBH- 
JIMCb Ha Culeflyrolllel cXeMe MocJeOBAaTeJIbHbIX SJICMEHTAPHbIX MPOWeccosB: 


FOH + H,0,— FO.H + H,0, (1) 
Ss oe) 

FOH + FO,H > FO,F 2 H,0, (2) 
X2 

FO,F—> 2FO, (3) 


x3 
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FO 4+ H,0,-> FOH + HO», (4) | 


X4 


FOU HO;= POH! Os, (5) 


rye FOH — depment KaTaa3a, a 8, Xy,.... ¥4 — KOHICHTpallMu COOTBETCTBYIO- 
WUX TpOMeKyTOUHbIX coe\MHeHHH. : 

Tlepponayambubie cTaquu (1) u (2) mpefcTaBaioT B3aMMOJeKCTBHe OAHOOC- | 
HOBHOll KaTasla3bl H JByYXOCHOBHOM NepeKucu Bogopoga. Ha cTaquu (3) mponc- § 
XOMMT pactiay Mepekucu Ha cBoOofHble pasuKaNbl. Ova COOTBeTCTByeT aKTY 
(boTOMMCCOMMallMM TepeKHcH Boflopofa WH ee TepMHYeCKOH MCCOlMalMH. } 
Pomb KaTama3bl COCTOHT B CYIeCTBeEHHOM MOHMKeEHHH SHEPruu pactiafja Tepe- 
KUCHOH cBA3H FO—OF. SrocoorBeTcTByeT MpecTaBJIeHHlo, ITO KaTasIMTH4YeCKH 
AKTHBHBIL KOMIVIeKC COCTOHT M3 AByX MoJleKyJI (PepMeHTa HM OMHOK MoOVJIeKyJIbI 
cy6crpara (5). B caexyrome craquu (4) NpovcxogquT B3saMMofelicTBHe cBoOOL- . 
Horo payukasia FO c mepekucbio Bosoposa, NpMBOAAMee K OOpas0BaHUto CBO- 
GoqHoro paguKana HOs. Paquxan HOs, Kak cpaBHUTeJIbHO Malo aKTHBHbIM 
ip oObMHOM TeMMepaType, MOXKeT B3aMMOJeHCTBOBaTb C 3AMeETHOH CKOPOCTbIO 
© paguKasiom FO (5), Ho He c NepeKHcbIo BOJoposa, ITO NPHBOAUT K BbIPO*Re- 
HuIO WelHoro MeXaHv3Ma B WMKINYecKHH. IIpousBoquTebHOCTbh WHKAMYeCKOrO 
MeXaHH3Ma TIpONOpUHOHabHa UHCY WHKJIOB, T. €. KOHUeHTpalluu epMeuta. 
SakOHOMepHOCTH LenHbIX peakUHH B STOM CJIy4ae CYINeCTBeHHO BbIPOAJeHBl UH | 
He IpOABJJAIOTCA. 

IIpu BbiBose KHHeTHYeCKUX YpaBHeHHH MbI Nosarasv, Yo KOHWeHTpallnu 
X4, X_U Xs YCTAHaBHBAIOTCA CTalMOHApHbIMH MPHOBeHHO, BBUY OTHOCHTebHON 
HMYTORKHOCTH KOHMeHTpallun depMeHTa MH OobUIMX CKOpocTel peakunH. Koun- § 
WeHTpalua xX, JOcTHTaeT cTalWOHapHoro 3HaYeHHA Yepes H3MepHMoe Bpema. 
VMcxola 43 STHX cooOpaxKeHHH, MOXKHO COCTABHTb CHCTeMy ypaBHeHHH: 


Ot — kPs —kPx, = 0, (a) 
Sha eae een (6) 
= QkoX_ — RySX3 — R5X3Xq = 0, (8) 
= == hySXg—— Ra veha > Os (r) 


Syecb /F — KoHUeHTpalua depMeHTa KaTasiasbl, k,, Ry, Rg U Ry — KOHCTAHTHI 
ckopocteH peakuHi, t—spema. IIpu pewenuu stTHx ypaBHeHHH, MbI mMovia- 
raid B Ne€pBOM MIpHOuMxKeHHH, YTO ypaBHeHue (rf) Take paBHO HyJIb. 
B 9ToMm curyyae: 

Ry 


k 
= PS mE at 


Rea 


P80 hy eee ie 


Ecau %e Novlaratb, TO ypaBHenue (r) He paBHO Hys0, a F u s nocTosH- 


HbI, TO 
hak Ft 


X27 s(1—e s i. 


Tak Kak KOHIeHTpallus cyOcrpata NajlaeT CO BpeMeHeM corjacHo ypaBHeHHIO 
ds 
— G7 = hi Fs + Rysx, = 2k, Fs, TO, CneqopaTenbuo, s = sye—F?, poe §, —= 


HavaJIbHad KOHUeHTpauuA cyOcTpata. 
YunTbiBast MocesqHee, MOosyuMM: 


\ 
5 


k 
k —24 (Fert 9 
X= ae Solera mee J ie 
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DepA MpousBo_Hylo x, 10 f MW NpHpaBHuBaxt ee K HysO, TomyynM ycuo- 
BHe OVWTHMaJIbHOCTH: 

| k Qhka Lh; 

t = 4 = 4 5) . 

ont = gap Ina. 


Takum 06pasom, TeopHsA or%KHaeT MPH KaTasa3HOM Mpouecce NOABJIEHHA BbIC- 
eH TepeKHCH Bofopofa, BepBble Npesnosomwennot A. H. Baxom, jaBuium 
H€KOTOPbI€ SKCICPHMeHTaIbHble MOKasaTeJbcTBa ee CyllecTBOBaHHA (°). Ora 
BbICHIaH MepeKHCb JlOJKHa CYUIeCTBOBaTb lO 3aKOHaM CTallMOHAPHOCcTH, T. e. 
Ha JOJDKHAa BOSHUKaTb, HakallJIMBaTbcA, a 3aTeM HCUe3ATb K KOHIY Mpoliecca. 

UispecTHo, uTO B Xofle WeMHbIX pasBeTBJICHHbIX peaKUMii KOHUWeHTpalluu tau- 
MeHee AKTHBHbIX IIPOMexXYTOUHbIX BelleCTB MOryT JOCTHraTb Oo/IbIUIMX 3HaveHHii 
\"). B 1952 r. IManyssfb w KpyrasKopa (°) BIABHHYIM MpeflcraBsienue, 4TO pe- 
AKUMA pasJlOKeHuA NepeKHCH BOMOpOMa MOJLKHA ObITh OTHECeHa K Kulaccy Hell- 
HbIX Pa3BeTBJICHHbIX peakUMi. OM SKCIepHMeHTaJIbHO NMoKa3ann OOpasoBaHHe 
SHaUMTeEIbHOK KOHUeHTpalMM MpoMexyTouHoro posyKta (HO) peakuuu pas- 
lOMKEHUA MepeKHCH BOJoposa, CMOcoOnoro AMTeEMbHO COXpaHATbCA B pacTBope 
B cTaOvJbHOK dopMe (B Buse H.O,). 

Yka3aHHble Bbile PakTbl H TeopeTH4YecKHe MpefcTaBeHHA 3aCcTaBHJIM Hac 
KCHePpHMeHTaJIbHO HCCJIeOBaTb KaTaasHblu Mpollecc H OcObeHHO BHUMATeJIbHO 
peBpallleuua cyOcTpara. 

O6pas3oBaHHe BbICIWel MepeKHCH Mp KaTawa3HOM Tipollecce Tak Ke JO KHO 
IPOABATHCA B BHA HEAOBbIJeeHHA KUCOpOa, KaK HW B CAy4Yae TepMuYecKoro 
a3 JIOKEHHA MepeKuCH BOJoposa. Kucuopofla WO KHO BbIJeATbCA MeHbille, YeM 
cJlelyeT 43 KOJIMYeCTBa PasJIOMKUBIUelCA NepeKucH (NO JaHHbIM TepMaHraHaTo- 
MeTPHH HH ModoMeTpun). HepasnoxuBWadcaA hepeKuCb AOMKHA COJlepKaTb KuC- 
Opofa Ooublle, YeM HeOOXOAMMO JIA HOPMaJIbHOH NepekucH Boopona. 
| KovsvuecrBennoe onpefesieHve BbIcIIeH MepeKHcH BOsoposa B IpHcyTCTBUH 
HOpMaJIbHou llepeKHCH MOXeT ObITb MpOHwsBeeHo MeTosom Baxa — conocTaBuie- 
HHeM JAaHHbIX NepMaHraHaTOMeTpHH C OMHOBpeMeHHOU rasometpuHel (°). Mpi y6e- 
HIMCb,. STO STOT MeTOA He MOXKeT [aTb JocTaTOYHOH TOUHOCTH B YyCJIOBHAX 
KOJIMYeCTBEHHOrO H3yYeHHH KHHeETHKH Mpowlecca. HeoOxofumo, ofHako, yKa- 
BaTb, ITO MepBOHAUaJIbHO 9THM MeTOJIOM OblJIM MO YYeHbI JaHHble, NOATBepKato- 
ue Halu MpenosowKenna. 

B nouckax yoOuoro HM Haflex*KHOro MeTOMa KOJMUECTBEHHOrO H3y4eHHA KHHe- 
HKU KaTasla3HOro Mpollecca Mbl OCTAHOBHJIMCb Ha KOMOMHHpOBaHHH |) nepMaH- 
rPaHaTHOTO THTPOBaHHA MepeKHCH (KOTOPOe He pasMM4aeT BHICIIy!O NepeKHCb OT 
HOpMaJIbHOM) HU 2) HeECKOJIbKO BHAOM3MeHeHHOrO MeToa Bunksiepa (7°)— ompe- 
AeNeHuA KHCIOpOfa, pacTBOpeHHOrO B Bose, KOTOPbIM KOJMYeCTBEHHO YUHTHIBAeT 
IBCe OKHCJIMTeJIbHbIe 9KBUBAJIEHTbI BCeX Mepekucel. PasHuwa MexkKly aHHbIMv 
3TUX JIBYX MeTOJOB JlaeT KOJIMYeCTBO BbICIUeH NepeKUCH. 

ONBITHI MpOBOAMIHCb CeLyIOUlHM COpasom: 5 mi 0,2 N nepekvcu Bosopoga, 
IBaxk]bl TeperHaHHOl B BakyyMe, CMelUMBaJIM c 0,75 MA pacTBopa KpWcTasun- 
yecKOl KaTaa3bl, MosyYeHHOK no Metoyxy Kuraraga u Llnpaxasa (1'). YKasan- 
Hble pacTBOpb! roTOBUINCb Ha cocdbaTHom Oydepe 1/15 M, pH 6,8. Temneparypa 
ombirop 20-+-0,05°. Uepes onpesleseHHoe BPpeMA peakIMA OCTAHaBJIMBasacb TIpH- 
6apnenuem 2 m1 50% H,SO, (B caytae MepMaHraHaTHoro THTpOBaHHs) WK 0,5 MJ 
KOHUeHTpUpoBaHHol HC! (B cury4ae onpeyeseHua MeTosoM Bunkstepa). B nocaex- 
HeM culydae CMecb OXslaxKaacb JIbOM WIA MpefoTBpallleHua HarpeBaHHA pH 
HeliTpasHu3aluu CHJIbHO WesOFHOrO pacTBopa KpelKOM KMCJIOTON. IIpuMensembie 
COIHHaA HW CepHaA KHCOTHI OUHWaIHCb MeperouKoH. . 

Ha puc. | npupegenbl 3HaveHuA BO BpeMeHH JaHHbIX 10 OOOHM MeTO/laM 0 Co- 
cTaBe Mepekuceli pearupyrolleli cmecu (KpuBbile Tuna / u 2), KpuBaa Tuna 3 
aet pasnully, 2—/, T. e. coflep»kanue BbiciweH mepexucu. MorKHo BHJeTb, TO 
KpHBad WpefcTaBAdeT XapakTepHylO 3a4BHCMMOCTb KOHIeHTpaluH MpomMexky- 
TOUHOTO MposykTa OT BpeMeHH (2KMBYLWero Mo 3aKOHY CTallMOHapHOcTh). ; 

Ha puc. 2 mpescraBieHa 3aBHCHMOCTb BpeMeHH JOCTHKeHHA OMNTHMAJIbHOM 
KOHIeHTpallMM BbICIUeH MepeKHcH OT KOHUeHTpaltuu depMenta. Buna yoBse- 
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TBOpHTebHaA OOpaTHad 3aBHCMMOCTb BpeMeHH ONTHMyMa or KOHIeHTpalur| 


KaTasla3bl. | 
Takum oOpa3oM, NoJiydeHHble 9KCIepHMeHTaJIbHble aHHbIe XOPOUIO corsa‘) 


cylotcd C TeopeTHFeCKUMH OMUJaAHNAMH. 


Puc. 4 Pue. 2 
Puc. 1. Kuneruka Kurama3zHoro mpouecca (2,98 y kaTanaspI): 1 — TuTpopaHHe 0,1 N KMn0O,i 
2 — onpeyenenne Metojom Buukaepa (ruTpopanne 0,1 N NaoS,Os), 5 — pasHulla Mexyy 2 i 
I 
Puc. 2. S3apucHMOCTb BpeMeHH J[OCTH2KCHHA OMTHMAJIbHOM KOHUCHTpallMu BbICWIell mepe 
KHCH BOJOpOAa OT KOMHUeCTBA KaTaa3bl 


IIpoBeleHuble MCCJeEVOBAHHNA YKa3blBaroT Ha OH30CTb KaTasasHorO Tpowlece 
K IIpolweccaM TepMHYecKOorO H (boTOXHMNYeckKoro pacHawa TepekvcH Bosopoflas 
Bxsirovas NPHHUWMNKNAIbHO OMMHAKOBbIC 3BeHbA, KaTajla3HbIi HPOMECes Bere K 
BpeMH HMeeT CBOH ocoOeHHOcTH: MIpOxowA C ydacTHeM CBOOO]HBIX paAuKaJo ) 
OH OOmajaeT He BCeMv Xap akTep HbIMU CBOHCTBaMH IelHbIxX TIPOWECCOB. 


Uucrutyt 6voxumun um. A. H. Baxa 
Axkaflemuu Hayk CCCP ue V 1957. 


IHTHPOBAHHAA JIMTEPATYPA 
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1506 (1900). L. W. Winkler, Ber., 21 2843 (1888). UM. Kitag 


762 | 


Hornzano Arkagemuu nayr CCCP 
1957. Tom 115, Ne 4 


BHOXHMH ff 


M. UW. MBAHOB u PL. Ti. MAHAEB 


O MEXAHH3ME COKPAWIEHU SA HW CAMOMPOH3BOJIbHOrO 
PACCJIABJIEHHA TJIMLEPHHOBbIX MOJIEJIEM 
MbILUEGHbIX BOJIOKOH 


(I1pedcmaeaeno axademuxom B. A. Sxeeaveapdmom 9 V 1957) 


PaOotasx C BLIMOYCHHbIMY B BOAHOPIMUepHHOBbIX CpeaX MBIMeUHbIMH BUJIOK- 
| wrepecHbIM (PeHOMeHOM: OKasasICCb, YTO B HEKOTOPHIX CJIyYaHX BOJOKHa, He 
HOJIHOCTbIO S9KCTParHpoBaHHble 50% raMuepHHOM, Mpu ompeseseHHol Harpy3Ke 
TO wocwe HacTyMHBIero COKpallleHHA CaMONPOMSBOsbHO paccmaOATLCA 
mM. TaOn. 1). 

1 HocMeLyIOuluM paccsaOseHHeM BoOKHa. OAHaKO AA STOFO OGbIMHO TpebyeTcA 
MeHbilieHHe Harpy3kH. Ilocmequee, BepostHo, OObACHAeTCA TeM, UTO BOJHO- 
OBpexkaiwrcA HW MpH o- 

TOPHbIX paCTATHBAHUAX yT- WENO ETT 

ATUTeJIDHOH CMOCOOHOCTH MBbIIeYHBIX BOOKOH (H3MeHeHHe JJHHbI HUTH, HaxOsA- 
3) uleica B pactBope 160 mmom. KCl u 4 mmo. MgClo, 
1). 


|aMH, IPHrOTOBJIeHHbIMH To cllocoby Benjlayi (1), Mbl CTOJIKHYJIMCb Co Cue yIOWMM 

OlpefeJIeHHOK TOMMMHe NWydka OOHapy2KHBaloT CMOCOOHOCTb pH AOOaBeHHH 

Vinorla mocse paccla6leHuA MoxKHO Ha6wNO,aTb M MOBTOpHoe coKpallleHve 

WIlepHHOBble MOJeJIM MBILUCYHBIX BOJIOKOH B IIpollecce pacTAKeHHA HECKOJIbKO 

aUdMBaIoT WacTb cBoeH Cco- Coxpamlenve H paccyla6leHHe TJIMIepHHOBbIX MOeeH 
nocyie no6apnenua 6 mMon. AT®; narpy3Ka 250 mr) 


IBUeHUA YNOMUHAeT BOMHOM cy. gan TAERE SES eae 


iB cBouxX padot Hu Benfan (1), aa una, Pa? COKPAML- 


| Take HeCKOJIbKO WoO3qHee anit HHTH, MM yepes yepes yepes 
NaH (*). Tlo-BuuMomy, 5 MHH. 10 MHH. 20 MHH. 
byTo MosoOHoe HadsIOLaiu 

hkxKe Jlopsuq u Myc (°), 20 45 ~ 20 = 
mucaBllue BO3HAKHOBeHHe 24 18 20 93 , 
DCHMIIALMM»  rvIMLepHHo- 18 12 -- — 22 


HIX MbILMeCUHbIX MOJlesiell, Ha- 
OMAUxXcA No HarpysKoi, : 
[pM BHECeHHH B pacTBop (ocoNMPOBMHOrpafHO KUCJOTHI. a 

| Onako HHKTO H3 HaSBaHHbIX ABTOPOB He JaJI CKONbKO-HHOY Jb sICHOTO OODAC- 
eHuA HaGOaeMbiM ABsIeHHaAM. HaM KarKeTCs, ITO yCTaHOBJIeHHbIM (pakT CaMo- 
POW3BO/IbHOrO pacca6JIeHHA TIMUePHHOBbIX MOfeJIeH MBIIMeUHbIX BOJIOKOH, 
aXoAMUXca Tok Harpy3koll, B pacTBope 160 mMow. KCl, 4 mMon. MgCl, u 
lmmon. AT® umeer HeuTo oOlee MO CBOeEMY MeXaHH3My C MepllaTeJIbHbIM [IBH- 
€HHeM COKPaTHTeJIbHbIX OpraheJ PIMMepHHOBbIX KJICTOUHBIX MojleyieH, TpH- 
OTOBJICHHBIX 10 Todman-Bep.smur (°). Qror aBTop, HaCKOJbKO M3BeCTHO, TakxKe 
€ OOBACHHMJI MeXaHW3Ma OCYIecTBeHHA MoHoro paOovero WHKsa OpraHedl 
BYOXKCHUA PJIMLepHHOBbIX KJIeETOUHbIX MojeJel B IpuHcyrctBuH AT®. 

Moi cuvitaeM, UTO CaMOMpOv3BOsbHOe paccsaOJIeHHe B pacTBope AT® ruiu- 
CPHHOBbIX MOJleJeli MbILICUHEIX BOJOKOH, HaXoMAMMXCA Mod Harpy3KOH, Mocwjle 
acTyNMBIlero BHAvaJIe COKpallleHHA, Tak 2%Ke Kak UM paclipAMJeHHe COKpaTHB- 
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20 17 == 20 a 


WeHCA OpraneJIbI [BWOKEHHA NOABUXKHOK KeTKH, MpOMCXOAAlee NOM BAMAHHE 
cus ecbopMaluu cKeseTHOH uOpuabl, urpawolleH posb aHTAarOHHCTHYeC?! 
jleficTBytollero yupyroro pasruOatesx, MOXKeT ObITh OOACHEHO JIHUIb Cileyt} 
ULMM TlyTeM: oveBuyHO AT®-a3Had aKTHBHOCTb MbIINe4YHOrO BOJOKHa WJM Opr 
HeJWIbI JIBHKeHHA (XBOCT ClepMaTosoiga, YHAyIMpyroulad MemMOpana TpunaH} 
30MbI (°), peCHHUKH MeplaTesIbHoro anuTeNA (*)) MaqaeT Mp CoKpalleHHH H BO} 
pacTaeT pH paccla6JieHuH. STO HM Cco3faeT BO3MOXKHOCTH MepHoudeckKoro Ch 
KpallleHva WM pacclaOmeHHA KOHTpaKTHbHOrO SeKa B OMHOM WH TOM %e cpey 
cofepxamel ATO, npv HanMuHH CHIbI, BbISbIBAaIOWeH pacTaAKeHHe BONOKHA UI 
COOTBETCTBEHHO, PaclipxAMJeHHe OpraHeJibl [BUKeHUA (rpy3 — B MepBoM cslyda} 
HaMdve pasruOaTesA — BO BTOpOM). 


JleHuHrpalcKult nmequarpuyeckuit Tloctynu10 
MCQHUHHCKHH = MHCTHTYT 3 V 1957 


WHTHPOBAHHAA JIATEPATYPA 
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BHOXHMHA 


JI. C. KYWEBA u B. H. BYKHH 


MOPCKHE BOJOPOCJIM HW CANPOMEJIM KAK HCTOUHHKH 
.  BATAMHHA B,, 


(IIpedcmaéaeno axademukom A. H- Onapunoim 13 V 1957) 


 Panee OblIo cooOMeHO O pxie NOJYYeHHbIX HaMH J[aHHbIX MO cojlepxKanniw 
WuTaMuHna By, B pasJIMUHbIX NpMpPOMHbIX HCTOUHHKAX, B TOM UNCIe B MpomyKTax 
HePMCHTAllMM AKTHHOMMLUeTOB HM HeEKOTOpbIX OaKtepuHit (1). Yuntpipad pay no- 
HBMBIUMXCA paOoT NO H3y4eHHIO COJepxKanua BuTaMuHa By, B MOPCKHX BO- 
Hopocaax, ocoOeHHO HHTeCHCHBHO IIpOBOJHMbIX B NocseHHe rofbl ANOHCKMMH 
j}ccleqoBaTesiamu (7,°), HaMH ObIIM MpeAMpHHATb! HCIbITaHHA HeEKOTOPbIX BO- 
lopocaeti Bapentiesa u Uepxoro Mopelt. Hapecku cBexKecoOpaHHblx Bosopocsen, 
NCBOOOMKCHHBIX OT MOBeEpXHOCTHOH BarH OOTHpaHveM CUbTpOBasIbHOH Oy- 
naroit, (PUKCHPOBaJIHCb ABOMHbIM OObeMoM 96% sTHMOBOrO cnupTa. Tlepex ana- 
kVi3OM HaBecky pacTupasncb, pasOaBaucb B 5 pa3 BOJOH u, Nocme NoOaBeHuA 
CCN uz pacuera 20 mr% Ha HCXO,HBIIi Bec BO,OPOCMel, AaBTOKMABHpOBaJMCb 
0 mun. mpu 0,5 atm. Ucnbiranve mpoBosusocb MAKPpOOMONOrMYeCKHM MeTOJIOM 
t Escherichia coli, kak Obluio onucano panee (*). Tlonyuenuble pesybTaTbl Upej- 


rTaBeHbI B Taos. 1. 


Ta6uauna 1 


ConepxxaHHe BuTaMuHa By B BOfOpociax B Ur Ha 1 Kr 


1 
BuTaMua BataMuy 
Boyopocau UepHoro mopa in Boyopocau Bapenuepa Mops Bis 
Ulva lactuca 76 Laminaria saccharina 4 
Enteromorpha intestinalis 130 Fucus inflacus Cue bl 
\Cystosira barbata 20 Fucus serratus » 
Gelidium corneum 86 Rodymenia palmata 9 
Callithamnion corymbosum 311 Monostroma fuscum 26 
Porphyra umbilicalis 10 


V3 ra6Mlbl BUAHO, YTO BOJOpocim UepHoro Mops 3HauvTeIbHO Ooraye 
BHTaMHHOM B,»., Yem Boopociu Bapentiesa Mops: UMeror anv 3fecb 3HaueHHe 
JIMIIb pasJIMYHA B BAOBOM COcTaBe WIM HakabIBaoTCA TakKKe HM YCMOBUA OON- 
TAHA, W3 IPMBeJeHHbIX JaHHbIX 3aKJOUNTh TpyAHO. B cBA3H C TeM, YTO B Ha- 
CTOMUee BPeMA OTPHaeTcH CiOcOOHOCTH BOMOpocseH K CAMOCTOATEbHOMY CHH- 
Te3y BHTaMHHa By, a ero HaKOMNeHve OObACHAeTCA Pe3yJIbTaTOM JleATeJIbHO- 
cTu OaKTepuit-snudutos (5), WpeycraBldeT MHTepec HanOoJIee BbICOKOe COjlep2ka- 
Hue BUTaMMHa KaK pa3 B BOJOpocaAX, OOUTAOUIMX B Oolee 3arpASHEHHbIX Me- 
etax —Callithamnion u Enteromorpha, wmerwulmux K TOMy Ke HexKHbIM Ta- 
JIOM ¢ OOubINOH MOBepXHOCTbIO. 

Tak Kak MepBOHCTOUHAKOM BUTaMHHa By». B MpHposle ABJIAIOTCH MMKpoop- 
TaHH3Mbl, H OH HalifeH B CJleOBbIX KOJIMYeCTBaX B TOUBe, B UJle CTOAYHX BOJO- 
emos (°), a Tak?Ke B JOBOJbHO 3aMeTHbIX KOJIMYeCTBAX B MOPCKHX rpA3eBbIX 
OTJIOXKCHUAX WM BSBeWICHHBIX YacTHUKAaX (JeTPHT HM TWwaHKTOH) (7), MbI Tipeqnpu- 
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HAM UCHbITaHHe Caliponeset, T. e. OPraHH4ecKUux OTOXKeHAH WOBOrO MOpsAAKElh 
gapactaioumx o3ep. Hepple o6pasiibi camponesied OblIH JuOOe3HO TpeACTaBJIeHb 
nam H. B. Kopas 13 coOpaHHol ero KOJIJIeKIMH C pa3JIMTHbIX rlyOWH o3epé9 
Tuspounoe Kanuunuckolt o61. Hecmorps Ha quiutestbHoe xpanenve (10—12 ser) @ 
oOpasilb! coflepxKaIM SHaYTebHbIe KOMMYeCTBA BUTAMHHA By», onpesenAemMorGyy 


Ta6muna 2 
Conepxauve BuTamuna By B OOpa3ziax canporesei u3 JIMTOBCKOH CCP 8 yruail xr, 


ompefesemoe c nomoutbio Escherichia coli 


——— 


32 SB 32 82 
XapaxTepuctuka 55 x5 XapakTepucTuKa a5 BS 
o6pa3suoB Y = Y x o6pasn0B rs 3 ae 
ce | ma ca | so 
Osepo MKyBuntac Ozepo Jivcna 
(noma 1027 ra) (naomagp 2600 ra) } 
IIpo6a Ne 1, paccrosune oT Tpo6a Ne 1, rmy6una 1,8 m | 89 1600 If 
6epera 8CO mM, rnyOuna1,2™ 43 760 || Mpo6a Ne 2, rnyOuna 3,8 m | 124 1900 
IIpo6a Ne 2, pacctosune oT 6e- IIpo6a Nt 11, rny6una 3,4 m} 73,6] 1600 
pera 1000 m, ray6nHa 1 m 08 930 || Mpo6a Ne 13, rny6una 1,8 m| 56 940 
IIpo6a N23, paccrosnne oT 6e- IIpo6a ,K“, ray6una 4,6 m_ | 130 2060 
pera 1300 M, rny6una 0,9 m 42 820 Osepo Bynpio 
IIpo6a Ne 4 290 1820 


c momoutbio E. coli (go 500 pr ua | wr cyxoro Belle- 
cTBa). OTo no6yAuNO Hac MCMbITaTh cBexKecoOpaHuble 
oOpasibl canponesieH HW OlpeseNMTb Cosep*KaHhe B HAX} 
NOWIMHHOTO BHTaMHHa (WHaHkoOayaMuHa). OdpasiiEl | 
callponeneH Obl m100e3HO MpeocTaBJieHbl HaM U3 } 
Vuctutyta Ononorun JIuToBCKOH akajleMHH HayK 4 
A. A. Tequmunacc Auctpodxoro 03. KyBHHTac UH O3ep 
Jiucua u Bygzprw. Ilpo6ni or6upanucbc NoBepXHOCTHBIX 
CJIOCB OTJIOKEHHH H cOfepxKaJH, MO onpefeseHuio Ha | 
E. coli, caeqyroulve KoHYecTBa BHTaMHHAa Byp. 

V3 TaOMUbl BHHO BeCbMa BbICOKOe COsep2xKaHue | 
BHTaMHHa Bys, ypOBeHb KOTOPOrO 3HaUHTeJbHO pe- 
BOCXOJMT BeJIMUHHbI, yKa3aHHble [JIA WIOBbIX OTJIOXKe- 
HMM B HTepatype. Tak Kak E.coli orBeuaeT He TOJIb- 
KO Ha HOJJIMHHBIM BHTAMHH B,,, HO H Ha TIceBAOBH- 
TaMHHbI, He ABJIAIOWMecH WeHHbIMH JIA KMBOTHOTO 
OpraHu3Ma, Obl/I NpoBeyeH XpoMaTorpadbuyeckul ana- 
M3 Ha OyMare IIpHCyTCTBYIOWAX B callponenax Ko6a- 
JIAaMMHOB NpHMepHo NO TOK MeTouKe, KOTOpan onmuca- 
Ha Bepxopuesol uv Cypuxkosoli (§). Ha 6ymary HaHo- 
culocb No 0,005 Ma CryWleHHbIX BOJHBIX 9IKCTPAaKTOB 
M3 CallponeieH W Take Ke KOJIMYeCTBA PacTBOpa YH- 
cToro WMaHkoOaslaMMHa Cc KOHUeHTpalinel 0,4 vr/Man. 
B kavecTBe paCTBOpHTeA MOMb3OBaIMCb CMeCbIO: 
HOPM@JIbHbIM WIM BTOPHYHbI OyTaHo, Boa, Hacbl- 
IleHHBIM pacTBop amMuaka uw 0,5% pacrsop KCN B 
Puc. 1. @oro 6uoastorpam- COOTHOILEeHHH 100 : 40: 0,8: 0,5. Tlpospmenue xpo- 
MBI OOpaslia camponena. MATOrpaMM TIpOBOAMJIOCb Ha WWaCTHHKaX arapa, 3a- 
Cnpana m cepa natHa or CeAHHBIX E.coli (Mero, Ouoasrorpadun). IIpumep Tu- 


4HCTOrO BUTaMHHa Bys, MO- yyuHOt OHOAaBTOrPaMMBI MI 
cpeqHHe — MATHO OT BHTa- P puBeseH Ha PHC. is 


Snatcnennee B pesyibTate xpomaTorpaduyeckoro anau3a pH- 
: CYTCTBHe MICeBAOBATAMMHOB OOHAapyXUTb He yMasocb. 
ile Oonee yOeWUuTeTbHOe NOATBep2XKeHHe ITHX JaHHIX ObiIO MogyyeHo TyTeM 


UcIIbITaHHA Callporese ¢ MOMONIbIO CHeLMpMIHOrTO MHKpoopraHH3ma Ochro- 
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honas malhamensis mo MeToguKe, omucaHHol Popyom (°). Momyuenupie pe- 
JbTaTbI TpHBeeHbl B TAO. 3. 

YKa3aHHbit MAKpoOpraHv3M OTBeYaeT TONDKO Ha MOMMMHHbI BUTaMMH By, 
( He OTBeYaeT Ha IICeBAOBUTaMUHbI. Kak BUAHO H3 TaOu. 3, ONpeeeHuA Cc STHM 
Pppranusmom Nokasanu nNpaKTHyecKku MomHOe COBMaseHHe c TeMH BeHUMHAMH, 
HkoTopbie npuBesenbl B Tan. 2. 


(UR 
Taonun a 3 


Cofepxkanve BHTamuHa By. B OOpasiax camponenet u3 JIuToBckol CCP B ur 
Ha 1 Kr cyxoro BelllecTBa, Onpefemaemoe c MoMOnbIO Ochromonas malhamensis 


CojepxKa- Cojeprka- 
O6pazert HHe EBUTA- O6pase, HHe BUTAa- 
Z B MHHAa By MHHa By 


Osepo *Kysuutac, mpo6a Ne 1 803 O3epo JIucua, mpo6a Ne 3 2300 


mpo6a Ne 2 930 mpo6a Ne 14) 1085 
mpo6a Ne 3 830 mpo6a Ne 13 940 
Osepo JIucua, mpo6a Ne 1} 41600 mpo6a Ne ,K“ 2110 


Tak¥M oOpa30M Mbl MO2XKeM paCCMaTPHBaTb capone B KayecTBe BeCbMa 
OoraToro HOBOrO HMCTOUHHKa MoMHHOTO BHTaMHHa By>, 4TO MpelcTaBsAeT 
60IbIIOH Hay4HbIN HW NpakTHYeckuM HHTepec H NOOy2xaeT K JambHeHwuM 6o- 
Jee yIrsyONeHHbIM UcCJeOBaHHaAM. 


VYuctutyT 6voxumuu um. A. H. Baxa Tloctynuio 
Akaylemuu HayK CCCP 9 V 1997 


[UMTHPOBAHHAS JIATEPATYPA 
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XHMHYECKAS TEXHOJIO‘HAS 


A. K. BOHJJAPEBA 


H3MEPEHHE TEMJIONPOBOJHOCTH B3BEWIEHHOrO CJIOA 
(IIpedcmaeaeno akademuxom C. H. Boabdxoeuuem 29 IV 1957) 


CymMapublii KoaduMeHT Telonepesaun 3epHHCTOrO MaTepHasia TOJIMIMHOH | 
5, IposyBaemoro MOTOKOM Bo3AyxXa, MOXeT Obirb NoAcuuTaH No GhopMyule: 


4 
Salar Ln Talia) a (1)} 
a ES | 


re % H % — COOTBeETCTBeEHHO, KOSPPHUKEHTHI TelOOTAayH HarpeTOH CTeHKH | 
K CJIOIO H CJIOA K XOOAHON cTeHKe, A — Koac:PuUWeHT TeNJONPOBOAHOCTH CON. f 

J\1d HeNOABYXKHOrO COA MpH 3HaVeHHAX & H % Nopayka 20—100 KxKaa/M?- } 
yac-rpaq. mu k= 0,3—0,4 Kkan/M-4ac-rpaq. cyMMapHbId Kos@dunvent K | 
HMeeT 3Ha¥eHHe NopsyqKa 1—2 Kxkau/M*®-uac-rpay. (7). [laa B3BelleHHOrO xe | 
CJIOA HW3MepsJICH CyYMMapHbIi KosddulMenT Telsonepeqaun K, KOTOpbIM Bo | 
MHOFO pa3 OoJiblile, YEM Y HeMOABHXKHOFO COA, HU HMeeT 3HAYeHHeE NOpsyKa | 
COTeH. 
Besmunua \ HHKeM HellocpeCTBeHHO He H3Mepsiacb. HeKotopble aBroppl () | 
YTBepAawT, YTO KoOSPMHUMEHT TelNJIONPOBOAHOCTH A B3BeeHHOFO CJO- | 
JOuDKeH ObITb Goble, YeEM COOTBETCTBYIOMIMM KOSPPULHEHT AIA MeTaJJOB. ITHM, | 
NO HX MpefcTaBJIeHH10, H MOKHO OODACHHTH peskoe BO3pacTaHHe K BO B3BellleH- | 
HOM CJI0e. | 

Ojuako lake Tip BbICOKHX 3HAYeHHAX A OTHOWeHHeM 5/k B ypaBHeHHH (1) 
MOXKHO IIpeHeOpedb TONbKO MOKA TOJMIMHA COA § Malia (B 9KCMepUMeHTAJIbHbIX 
ycTaHoBkax). B OombuiMx Ke MPOMbILWIeHHbIX yCTAHOBKaX OTHOIIeHHe 6/k Mo- 
*KeT CYIeCTBEHHO BJIMATb Ha 3HaYeHHe CyMMapHoro kKospPuuveutTa TensoMepe- 
yauu K. B cpa3v c STHM HaMH Oblsa CeaHa NOMbITKa W3MepHTb KoatpuLveHTEl 
TeNJONPOBOAHOCTH A B3BeINeHHOrO COs. 

OKcHepHMeHTasbHasd ycTaHoBKa (puc. 1) cocrosna u3 TpyObl c BHYTpeHHUM 
\MaMeTpoM 82 MM H BbICoToH 500 MM. B WeHTp TpyObl MoMellasica sueKTpHuecKHH 
HarpeBaTeJb BbICOTOH 200 MM. Cuapy2kH BCs Tpy6a NOKpbiTa KOKYXOM, MO KOTO- 
poMy IlpoTeKayla oxJlaxkaroulad Boja. Buusy TpyObl BcTABsJIeHa CeTKa H3 MVOT- 
HOM MapycMHbl, KOTOpaA He JaBayla BBICbINATbCA CbIMyYeMy MaTepHaly BHH3 
HM [lesasa NOTOK BOSAyxa Ooulee paBHOMepHBIM. QuekTpHYecKH HarpeBaTeNb Onin 
MOMelleH B MeJ{HbIM KO%KYyX JHaMeTpoM 10 MM, JWIA BbIPaBHHBAaHHA 1eMMeparTypbl. 
Temmeparypa culos H3Mepau1acb BAONb paanyca Ha BbIcoTe 100 mM or ceTKu (ce- 
pequna HarpeBpatesA) WecTbiO TepMOTapaMH, MOMeILeHHbIMH Ha paccTosHHH 5, 9, 
14, 24, 33 1 41 MM or wenTpa, Tak, YTO NepBasa TepMorlapa Oba y KoxKVXxa Harpe- 
BaTedA, a 6-1 y KO*KyXa XoNOAuMbHUNKAa. Kpome Toro, [Be TepMonapbI onpelesma- 
JM TeMNepaTypy Bo3sylWHoro MoToKa Ha BxXOJle B TpyOy UM Ha BbIXOJle H3 B3Be- 
I€HHOrO COA MIA yNeTa Tella, BHeCeHHOrO H YHeECeHHOrO NOTOKOM Bo3syxa. 
Kounuectgo Telia, OTMAHHOTO HarpeBaTeJieM BSBeLIeHHOMY CJIOW, ONpeeJAJOCk 
10 MOLLHOCTH TOKa. TepMomapb! Obl Coe MHEHbI Yepes ec ATHKOHTAKTHBII repe- 
KJHOUATeJb C 36PKaJIbHbIM TaJIbBaHOMeTPOM, NOKa3aHuA KOTOPOrO 3apaHee rpa- 
AYHPoBasicb C MOMOMLbIO PTYTHOrO TepMoMerTpa C HeHol JeneHua B 0,1°. Boszyx 
HOAaBaJICA OT KOMMpeccopa C MPOM3BOAUTebHOCTHIO B 30 M*/uac. UacTb Bosqyxa 
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OpacbIBaslacb Yepes CNelMasIbHble Kpaubl. Pacxof Bo3lyxa u3Mepauica Auadpar- 
jMamu. PasOyxanue com Nojep2KHBasOCb paBHbIM BbICOTe HarpeBaTewsa (200 mM). 
VamepeHua Noka3aiH, YTO NO BCeMy B3BeLIe€HHOMY C1010 TeMMepaTypa BAOuIb 
LOA He OCTAeTCA NOCTOAHHOH, KaK yKa3bIBaJIH HeEKOTOpble aBTopbl (*), a MeHseT- 


pA (puc. 2). Us storo BbireKaeT, YTO KOSPPUUHEHT TENMONPOBOAHOCTH COA He 


WmoxKeT GbiITb OCecKOHeUHO SoNbIOH BeMUHHON. 


: 
: 
: 
H 
N 
N 


LILLLILL ER 


Labs: 


cesssevnsensene 
Gadeasvagererees 


a sees 


(gr ——e 


GBo20yx 
Puce. 1 Puc. 2 


Puc. 1. Paspe3 npu6opa mo onpesenenuto KoapPuLKeHTA TeNJONPpOBOAHOCTH 
B3BeLUCHHOFO cylod: | — HarpeBaTeb, 2—ceTKa, 3 — TepMomapbl 
Puc. 2. Pacnpeqenenue TemnepaTypbl MO pasMycy BO B3BeWIeHHOM Ccy0e: 


h 
933 pb, wo — See — 9.35 
ceK Ay 


| Ecau kojMuecrBo Tella, OTaBaeMoe HarpeBaTesem cno1wo Q = 0,865 J-U 
KKayl/"ac, H TaK KaK B3BelIeCHHbIH COM B HallleM cjlyuae HAXOAUMTCA MexK]ly 
(BYMA KOAKCHAJIbHBIMH WMIMHpaMu c pafMycamu 7, (payuyc cTeHKM Harpe- 


HECTBO Telia, IpOXxofAlllee Yepes clo BbICOTON A B Yac, paBHO 


dt kkas 
dinr wac 


sles dt i 
—— \ => x ee) A Nie 
Q AF Fe h2arh Fe ch 


Tak Kak KOJIMUeCTBO Tella, OTMaHHOe HarpeBaTeJIeM, H KOJIHYeCTBO, Mpo- 
eflee Yepes cuIOH, paBHbl, TO ; 


ROB Dlee cars NON ire aks (2) 
dinr 

Bee BeIMUHHbI, BXOAAUMe B paBeHCTBO (2) MoryT ObITb H3MepeHbl 9KCHepHMeH- 
aJIbHO H CJIeOBaTebHO MOXKeT ObITh NoAcuuTan sdekTHBHbIM KospPuLMeHT 
reMOMPOBOAHOCTH BSBellleHHOrO cuOA A. 

| MoxHo npeqnonoxKHTb, YTO KOSPPUUKMEHT TeMJONPOBOAHOCTH B3BeleHHOrO 
JOA 3aBUCHT OT UHCIa YaCTHL B eAMHHLE OObeEMA HU OT CKOPOCTH UX XaoTHYeCKoro 
IBYxKeHHA. EcJu cbillyuee BelleCTBO MOJHOCTbIO 3aNOJIHAeT BCe IIpOCTpaHCcTBO, 
HACTHILbI He JBYXKYTCA H KOIPPUUHEHT TeMJONPOBOAHOCTH CHCTeMbI MOCTOAHEH. 
Ilo Mepe yMeHbINeHMA YMCA WaCTHL B eluHMLe OObeMa (CuO pasOyxaeT) uac- 
HIbl HAUMHAIOT CHAYasa WeBeMTbCA, a3aTeM ABUraTLes BCe OblcTpee H ObicTpee. 
AXBaTHB KaKOe-TO KOJIMYeCTBO Telia y ropsAveH CTeHKH, OHH MepeHocaT ero 
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K XOJIOMHOl WO Mepe TOPO Kak JBHXKeHHe YaCTHI CTAHOBHTCA BCe HHTCHCHBHEE, | 
KOMMUeCTBO Tella, HepeHeceHHoe OT OMHOM CTeHKM K Apyroli 3a eMHHUy Bpe- 
MeHu, OyeT YBeIMUNBATHCH, T. e. OyAeT YBEMHYMBATbCA MU KOSPUUMeHT TeMO- | 
TIpoBOAHOcTH. OfHako Ip JambHelileM pasOyXaHH CJIOA YHCO YaCTHI B He | 
Hulle OObeMa HayHMHaeT yMenbuarbex. M Xora OHM BYKYTCA C OOJIbINHMH CKO- } 
pocTsIMH, OHM MepeHOcaAT Bce MeHbilie H MeHbille Tella. CleqOBaTeIbHO, HadHHad | 
C KaKol-TO oMpeleseHHOH CKOpocTH AYTbA, KOSPPMUMEHT TeMMONPOBOAHOCTH | 
yOuKeH HaWaTb YMeHbIUAaTbCA. ITO MpeNomomeHnve, ObWIO MpoBepeHO Hamu | 


Aka 


m-yac epad 
180 


160 


190) 


120 


100 


—~ 
60 
60 
40 
, 
0 


100 120 cm/cek 


Puc. 3. 3aBHCHMOCTb KOo*PHUHeHTa TENONPOBOAHOCTH } B3BELUCHHOTO CJIOA OT CKOPOCTH 
notoka: / —d = 100", 2—d = 1534, 3—d = 233 n, 4—d = 31h u, 5—d=47i wp 


; 
9KCIICPHMEHTAJIbHO, B pesysiraTe Yero MbI MOsyYHAM KPUBble 3ABMCHMOCTH KoO3h-) 


CM 
(buUMeHTAa TeNOMpOBOAHOCTH A KKaJ/M-Yac-rpaq. OT CKOpOCcTH AyTbA w cae 


WIA pedHoro MecKka co cpeQHuM J{MaMeTpoM uactul d = 100; 152; 233; 315 ny, 
475 » (puc. 3). Temmepatypa HarpeBaTena He MpeBbitiana 100°. Maxcumym$ 
BCeX KPHBbIX COOTBETCTBOBAaJ] TIpHMepHO OJHOMy HM TOMY 2Ke 3HaveHHW, 
na 1,5 +-1,75, rfe hy — BbIcoTa HenoxByxKHorO clos, h — BpIcoTa pas6yx-' 
Wero cJOA. 

OHOBpeMeHHO HaMH ObIIM NOACUMTAHb! JIA STHX MecKOB KoSULMeHTH! Tell- 
JOOTAavH OT HarpeTOH CTeHKH K B3BeIWeHHOMY CJI0I0. 34BUCHMOCTb KoO>IppulMeH- 
Ta TelIOOTAayH & KKaJi/M?-4ac -rpajl. OT CKOPOCTH MoTOKa W CM/CeK HOCHT TaKOH | 
Ke XapakTep, Kak M 3aBUCUMOCTh Kooppuluenta A. M3mepssca Take u Kosdibu- | 
UHeHT TeMNOOTAaW OT MecKa K XOJIOMHOM CTeHKe, HO BBMAY MaJIbIX Mepenaos } 
TeMlepaTyp TOUYHOCTh M3MepeHuA Oblla HeBesHKa. 

B 3akoveHnwe aBTop BbipaxKaeT OnarofapHocTb mpod. O. M. Toxecy 3a. 
PYKOBOJCTBO. 


Tloctynusto 
9 XI 1956 


WMTHPOBAHHAS JIATEPATYPA 
*B. H. Berpos,O. M. Tonec, KT®, 26, Ne 4, 800 (1956). 2 W. Brétz,| 


Chem.-Ing. Techn., 24, Ne 2, 60 (1952). 3 E. Wicke, F. Fetti ng, Chem.-Ing. | 
Techn., 26, Ne 6, 301 (1954). 
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PEOJOLH A 


WM. B. KUPHJIJIOBA 


O NEPHOJMU4UHOCTH PA3PYUWIMTEJIbHbIX 3EMJIETPACEHUH 
- KABKASA HW TYPLMH 


(IIpedcmaeaeno axademuxom H. M. Cmpaxosotm 11 III 1957) 


8 


® 
Yucno sem/empAaceHld 


| KaK B CBA3H C NpoOJIeMolt NporHosa 3eMeTpACeHUM, TAK HW AIA pellleHHA BOMpoca 
| 
‘HOCTH 3eMJleTpACeHHH, WeOOXOAMMBI CelicMocTaTHCTH4ecKHe JaHHble 34 BOSMOXKHO 
c Kapka3om Manan Asna Take Jaer OoraTblii MaTepval AA ananusa. CRese- 
}K TpeTbeMy BeKy JO Iallel 9pbl 
JA BbIABIIeHHA Tepvoqn4- 
Kapka3a MbI 10 JHTepaTypHbIM 
| PasPYUIMTeIbHbIX 3eMJIeTpACe- 
Ha rpaduKxax mo ocu aboc- 
3emuleTpaceHHH. OcpeyHenne 


Ho IIpHUMHAaX 3eMJIeTpACeHHM HW O XapakTepe TeKTOHHYeECKUX MpOeccoB, C KOTO- 
i} 

( OObIUMH OTpe30K BpeMeHH. 
HHA O pasDYLIHTeJIbHbIX 3eMJIe- 
/HOCTH B IIPOABJIGHHAX CeHCMH- 
MatepHasiam, (7,7,8,14-44) cocta- 
|Hu Typttuu wu Kapkasa Bo Bpe- 
|UMcc OTKafbiIBaeTcA BpeMA, a 
| 

| aHHbIX MpOu3BOAUTCA yTeM 
| 


S 


TlepHoqudnocTh 3eMJleTpaceHHH mpefcTaBsiaeT BecbMa OosbIOM MuTepec, 
i 
|PbIMH OHM CBAsaHbI. UroOb!l NoyunTh UpaBusbHoe MpefcTaBseHue O MepvoAu4- 
XPOHOJIOrHA KaBKaSCKHX 3eMJeTpaAceHu (1) BefeTca co 139 r. CmexKuas 
TpACeHHAX BOCXOMAT 37eCb 
AC? 11 1?) 
“) ? bs 
yeckoH akTHBHocTH TypiuHu u 
|BUIM rpapuKu pactipeyesenna 
|MeHH (puc. 1). 
“10 oOcH OpAHHaT — KOJIMYeCTBO 
| MoycueTa 4HCa 3eMJIeTpACeHHH 


1 3a Kable NATbICCAT JleT H 3a- ay } 
f TeM — llepekpecTHoro ___ Hepe- PAD 

cueta no croneTuaM. Ilonyyeu- dakols ade 5 

HbIe TaKHM OOpa3s0M KpHBble i eye} ON 


Ga H 6) LO aaa ag Ty MW VW VIMIIK X ‘XI 
| CelicMM4eCKOH AKTHBHOCTH HH- 
|TepecylolleHt Hac TeppHTOPpHH Puc. 1. Tpahuku mepHokwunocTa paspywiMTembHBbIxX 
“HMeeTcd cBoeoOpa3Had puTMMY- seMueTpsicenuil: Asal Youu: ie Kaska3, 6 — Kutaii 
|HOCTb, KoTOpad MpoABJAeTCH B (no Mu 
TOM, JTO HCO paspyllMTeJIb- 
| HbIX 3eMJleTpACeHHH NMepHosuyeCKM TO HapactaeT, TO yMeHbIUlaeTcH. 

B 4coBoM BbIpPaxKeHAH MaKCHMYMbl H MHHMMYMBI He MocTOAHHI. Oco6exr- 
HO Gobo MaKCHMyM XapakTepH3yeT NocsleAHee CTOJIeTHe, YTO YACTHYHO MOET 
6bITh OTHECeHO 34 CUeT YBeMYEHUA KOMYeCTBAa MaTepMaoB. Ho ecJIM OTBeUbCA 
Of WHCOBbIX 3HaveHHM MHHUMYMOB HM MaKCMMYMOB H BOCIIPHHMMaTb UX Kadect- 
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<i 
TW KUN KU AV XY) XVUXUB AIK XX 


BeHHO, MOXKHO BHJeTb, YUTO MAKCHMYMbI HM MHHMMYMbI pasfleJIAIoTCA NepHoaMu 
oKouo 2,5—3 crouleruii, Goulee WIM MeHee MpaBMJIbHO cMeHsAA Apyr Apyra. Kpu- ; 
Bble KABKa3CKUX HW TYPeUKUX 3eMJeTPACEHMM AOBOJbHO XOPOWO KOPpeJIMp yloTcA 
Mexkly co0oH. ( 

Vimerouimecd MaTepHaJibl He JaioT BO3MOXHOCTH C OOMbILOM TOUHOCTHIO Olpe- 
JleATb NepHos HOBTOPeHHA SeMsJleTpACeHML B TOM HJM MHOM MecTe. Tem He MeHee, 
OHH MO3BOsIAIOT YBepeHHO TOBOpHTb 06 ollpeseveHHOH PHTMHUHOCTH MpoxBJle- 
HHH CeHcCMM4eCKOM AKTHBHOCTH BO BpeMeHH. 


Yucno Jemnempacerud 
Ypobens Kacnua 


1200 1400 4600 1800 = 200b/ 


Puc. 2. ComocrapmeHve mMepHOAHUHOCTH paspyLIHTebHbIxX 

3emaeTpacenuli Bocrouxoro Kapka3a c KojeOaHHAMH ypOBHA 

Kacmulickoro Mops: a@ — cpeqHee 4HCIO 3eMJIeETPACeHMH 3a 

100 ner, 6 — koneOanua yposua Kacnuiicxoro mopa (no A. B. 
BosHeceHcKomy) 


IIpuypouenHoctTb 3eMJleTpaAceHHH K OOJIACTAM HMHTCHCHBHbIX BePTHKaJIbHbIX 
JIBYXKeHHU 3eMHOM KOpbl B COBOKYMHOCTH C HX CBOeOOpasHOl WHKIHUHOCTHIO } 
3acTaBslseT UCKaTb CBH3H Mey ceHcMHYeCKOH aKTHBHOCTbIO TeppHTOPHH 
WM KosleOaTeJIbHbIMH JBHXKEHHAMH 3eCMHOM KOpbl. . 

A. B. Bosuecenckuli (?) orMeuad, YTO KOeOaTeJIbHble JBHKEHHA 3EMHOM KOpPbI | 
B puuieratoileH K Kacrulickomy Mopio oOslacTH OTparxKaloTcs Ha ypoBHe Kacnuit- 4 
CKorO MOps, AA KoTOporo B HocseqHHue 800 meT KOHCTATHPOBaHbl OUeHB | 
pe3kKHe MepeMellleHHA C BepTHKaJbHOH aMMiuTyJoW NopsgzKa 16 M. ) 

AMIJIMTYa BepTHKaJIbHbIX JBYKeHHH (PUKCHpyeTCA pa3sJIMYHbIM TlosIO*Ke- 
HHeM BbICTpoeHHoro B BakuucKoh Oyxte 800 meT Ha3aq KapaBaH-capaa, 
KOTOPbIH BoocseXCTBHH Obl ratyOoKO Norpy2XeH No ypoBeHb KacnuiicKoro 
MOps, 3aTeM TMocTeMeHHO MOAHHMaJICA H B HaCTOAM ee BPeMA MOUTH BbIIles Ha 
MOBep XHOCTb. 

Jlauuple 06 H3MeHeHHH ypoBHa Kaciuiickoro Mops A. B. BosHecencKuit 
CyMMHpyeT B Bue rpadpuKa (prc. 2,a). Ec cpaBHHBaTb KpHBYyt0 KoJle- 
OaHuA ypopua Kacnus c kKpHBol cpeHero BeKOBoro KouIMYeCTBa pa3spyllH- 
TebHbIX 3eMJleTpsiceHut Bocrounoro Kapkasa (puc. 2,6), To Mbl He yBHJMM 
TaKOH KOppeJIAWHH, Kaka HaOsofalacb pH comocTaBseHHu rpaduKoB | 
pacipefesieHHi BO BpeMeHH TYpeIKUX HM KaBKa3CKHX 3eMJIeTPACeHU, HO | 
HeKOTOpad BSAMMOCBASAHHOCTh ABJICEHHH Kak OyATO OOHapyXKuBaerca. | 

MokHO CuHTAaTb, TO-BHXJMMOMY, YTO MaKCHMYMbI CeHicCMH¥eCKOH AaKTHBHOCTH 
COOTBETCTBYIOT NepHoOJaM MHHAMYMOB ypoBHA Kacnua HIM, YTO TOUTH TO Ke 
CaMOe, UTO OHH MpefWecTBy!oT (Cc TOUHOCTHIO AO BeKa) Nepvosam ero NOAHATUA. 

Teouorvueckoi NpW4HHOH, BbISbIBAIOMlel NOHMKeHHe ypoBuA KacnulicKkoro 
Mops B paltone Baky, Moxer ObiTb NOAHATHE MpHseraroljero K HeMy MeraHTuKH- | 
Hapua Bosbuioro KapKasa nav Ke NporuOanne Kacnulickolt pempeccuu. Ka-:| 
Kol H3 STHX JByX MpoleccoB WMeeT MecTO, pellTb TpyiHo. Bo BcaKom caryyae °| 
mioO0H H3 HX CBHJeTeIbCTByeT O MpofomxKaroulelica TeKTOHMUeCKOi xKU3HH, | 
STOH SOHbI HW HHTCHCHBHBIX UMKJIMIHO pa3sBHBalollMxcA HOBelMIMX KoseOaTeb- 
HbIX HBMKEHHAX, C KOTOPbIMH CBASBIBACTCH TaK%Ke HU NepHOMM4ecKoe OmKUBMEHHE 
CeHCMHYeCKON AKTHBHOCTH BocToUHOrO KaBKasa. CilelyeT 3aMeTHTb, YTO HepHosu- 
Yeckhe H3MeHeHuA ypoBHA KactivlicKoro Mops B MocdeHee BpeMA MowyyawT He- 
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| CKOJIbKO. HHOe TOMKOBaHHe. JI. C. Bepr (?), B. JI. Satikos (4), A. B. Wnuruuxos 
(6) HW Ap. CBASbIBaIOT HX C NepHOAKYECKHMH U3MeCHEHHAMN COJHEYHOM AKTHBHOCTH. 
_ Hospi BapwaHT TpakToBKH KouleOaHu ypoBHa Kacnulickoro Mops, Kak 
'“HaM KaKeTCA, He HCKI10UaeT BOSMOXKHOCTH CYMeECTBOBAHHA HaMeYeHHbIX BLIILe 
| cBa3eH, TaK Kak reoHsuyecKoe 3HAYeHHe COHEYHOM JeATebHOCTH, a HMeCHHO 
ee BIIMAHHA Ha MpOnCXOAAMIMe BHYTPH GeMJIH Iipollecchl, Jaseko elle He H3yYeHoO. 

BecbMa HHTepecHO, YTO MIPHMepHO COOTBETCTBYIOWAA MepHOMM4IHOCTh BBI- 
BejleHa Tapnepom (1°) Ansa KuTalickHux 3eMieTpsceHui. [pynmupys pa3sM4HbiImM 
o6pa30M 3eMJeTpsceHunA, TapHep nowyyan nepuogp 240, 260 u 284 roga. Stu 
| TlepHoJbl cpaBHuBaucb C MAKCMMyMaMM HM MHHMMyMaMu cTosHuA Hua, MHTeH- 
CUBHOCTbW pocta KaJHPopHHUCKOH CeKBOHH VM YBASbIBAINCb, MyTeM Mepecueros, 
_¢ JIBHYXeHHeM TIOJIFOCOB. ‘ 

_ Tpadukv u3MeHenua’ 4vcJla paspyluMTeJIbHbIX 3emsleTpaceHuH Jia Kuta u 
Snonuu crponn MusaGe (7°) (cm. puc. 1,6). BecbMa cyllecrBeHHbIM yKa3aHHeM 
Ha TO, TO CelicCMHYecKad AKTHBHOCTb CBA3aHa HMeHHO Cc KoJleOaTeJIbHbIMH 
TEKTOHHYECKHMH JIBHKeEHHAMH, CJLYXKUT TO, YTO IPH OMMHAKOBOHM NepHosMuHOcTH 
-MaKCHMYyMbI celicmHuecKOH aKTHBHOCTH CeBepHoro Kuta COOTBeTCTBYIOT 
| MunuMymMaM IOxHoro Kutas, OTsmMuatollerocad HHBIMM TEKTOHHYeECKHMH YCJIO- 
BU SMH. 


VUuctutyT cbusuku Semin Tlocrynu10 
Akajlemun HayK CCCP 4 IX 1956 
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Jloxuann Akagemunu nayx CCCP 
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TEOJOLHA 


E. A. PEMTJIMHTEP 


CbEPbI JEBOHCKMX OTJIOKEHHM PYCCKOM NJIAT®OPMbI 
(IIpedcmaeneno axademuxom H. B. Wamcxum 27 II 1957) 


B 1880 r. Yunbamcou (°) onvcas 3 yrJieHOCHbIX OTIO*KeHHH AHTIIMM CBOe- 
oOpasuble MAKpockonHYeckHe ccepuuecKkve OOpasoBaHua — Calcisphaera, npes- 
cTaBuAiollve co6ol Novuble chepbl, HepeKO CHaO*KeHHbIe NepHepH4ecKMMH TIpH- 
aTKaMH pa3M4HOK (opMbl. ITH KasIbUucHepbl HMeJIH HSBECTKOBY!0 CTeHKY — Of\- 
HOCJIOHHYIO HJIHM MHOFOCJIOHHyIO C 3epHHCTOH HWM paWabHO-BOJIOKHHCTOK 
cTpykTypou. CucTtemaTHyeckoe NosloxwKeHve Kabuuchep YHJIbAMCOH yCTaHOBUTb 
He MOP, HO OTMeTHJI, UTOCTpyKTypa HX CTCHKH CXOJHa Cc TAKOBOK MopamuHHdep, 
a 10 BHeLIHeMy CTPpOeHHIO OHH HaNOMMHAaIOT paMouApHi. 

Tlosquee KasIbUuchepbl yKa3bIBaIHCb PasJIMUHbIMH HccJeqOBaTeAMHU M3 OT- 
JIO%KeHUH JeBoHa H KapOona Anrainu, Ppanwun u Apyrux crpan. KpatKult 0630p 
pa6or Mo Kabunchepam Jo 1935 r. npHBogutca B padoTe IIna (*). B nocmeqrne 
royp! Jlepspuuistb (*) onvcasl H3 KAaMe€HHOYFOJbHbIX OTMOKeHHH Dpanwnu pay 
HOBbIX POJOB H BUAOB Kaibluchep, OTMMYAIOMIMXcA Apyr oT Apyra ctpyktTypout 
HM TosMMMHOK creHkuH (Granulosphaera, Lepyrosphaera, Polyderma u gp.). 
Tleppusib Upeqnonaran, uro oOpasopaHua Tuna Calcisphaera, ckopee Bcero, 
ABJIAIOTCA PACTUTEJIbHDIMH OCTATKAMH THMa CHOp HU CHopaHrHes. 

B Copetckom Coro3e llepBble HaxXoKH cep oTMeyaiucb M. C. I Betospim 
B 1940 r. B xoBaHcKoH Tose (9TpeH) IloqMocKoBHoro GacceliHa. Ilo3qHee He- 
CKOJIbKO BHOB cep c rilaqKOM MOBepXHOCTbIO HW 3ePHHCTOH CTeHKOM ObImu ONU- 
caupl MW. C. Cynetmanoppim (*) 43 TypHelickuxX oTmoxenui Murmm6aespcKoro 
IIpuypanpa. Tlocneqnul paccmaTpHBasl HX KaK paKOBHHKH cbopamuHndep Ho- 
Boro pojia Archaesphaera. B 1955 r. E. B. Bpixopa (1) nog o6mluM HasBaHueM 
Archaesphaera minima Suleimanov o6tequnua px BecbMa pasHooOpa3Hblx 
cep, 3HaYHTeJIbHO OTMYAIOMMUCA Kak [pyr oT [pyra, Tak M OT reHoruma, ycra- 
HOBJIeHHOrO CyJieHMaHoBbiM. Crpaturpadwueckad 3HauHMocTb cep BrepBbie 
noyuepkuBaetca C. I. Paxmanosolt (7). 

Ms3yyaa MukpockolMueckHe opranvueckve OcTaTKH JeBOHCKUX OTO*KeHHH, 
Mbl OOpaTHM BHUMaHHe Ha Oo/IbIOe KOJIMYECTBO pasHOOOpasHblx ctbepH¥ecKUXx 
oOpasoBaHHll, BCTpedalolwlNXcA B STHX OTMO*KeHNAX. Kak noKasao asbHelitee 
W3y4eHHe, MHOrHe H3 HAX HMeJIM OMpefesenHoe cTpaTurpaduyeckoe paciipocrpa- 
Henve. OcobeHHo Gorath! ciepaMu OKa3saIHCb OTJOMKeHuA cbaMeHcKorO spyca. 

log ccbepamu MbI NOHMMaeM MUKpocKonMYecKHe cibeputeckHe OOpasoBaHust 
HesICHOrO CHCTEMATHYECKOFO MOJOKEHUA CO CEAYIOULMMH MpH3Hakamu: 1) wapo- 
oOpa3Hou (PopMBI, MoJIble BHYTPH, C YeTKHM BHYTPeHHHM KOHTYpom; 2) c raqKol 
WIM CKYJIBITYPHPOBaHHOM NOBepXHOCTbH, CHAOKEHHOM JTyYeBUAHbIMN BbIpocra- 
MM WIM WHnaMH; 3) Oe3 ompeseeHHOro OTBepcTHA, CBASbIBaIOMero BHYT- 
PeHHIOW TOsOCTh C BHelIHel cpefsou, H 4) c H3BeECTKOBbIMH CTeHKaMUH pa3JIM4HOit 
TeKCTYPBI. 

Y cep, HecyWIMX JYYeBHAHbIe BbIPOCTHI HH WMI, OObMHO B MocmeqHuXx 
HaOMONalorcsd OceBble «KaHaJbly, B WIMAX BbIPaXKeHHble TOHKOM TeMHOl MON0- 
cKou. Mora B lsaMdaxX XOpoulo MpocwlexkuBaeTcs cyleMoe OKOHYAHHe TeMHbIX 
«KaHaJIOB», BOSMOXKHO, 9TO OblIM He KaHaJbl, a OCeBble cTep2KHU. B pefKUX culy- 
yaax (y p. Sphaerella) B wmnax BUHbI SCHbIe, CBeTIIBIe B muinpax Kanab. 
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B u3y4eHHOM MaTepHaJle, OXBaTHIBAIOWIeM JeBOHCKHe OTHO*KeHUA Lleurpanp- 
oro JleBorckoro Nowa WH SaBouKbA, cpelu cep BbIJesIAIOTCA CeMyIOUwe THIBI: 
1. Ccbepbi rayne c of HocnoHOL cTeHKOH, OObIMHO TOHKOSep HUCTON, pexke 6o- 
lee rpyOosepHucToH, B wwindax TemHoh . . . . . Archaesphaera Suleimanov 
Lt 2 ag ruiaykHe c sas eee CTeHKOH, MpospayHow B winudax . atte 
omees yw atn os eCalcisphaera \Willsamson 

8. “Chheppr c © aByxcuoiittoi CTeHKOM, COCTOAMIeH H3 COeB 3ePHHCTOH HM pa- 
WaJIbHOJYYMCTOH TeKCTYPbl, C pa3JIMUHbIM pacrOJO%*KeHHeM UH COOTHOLIeHHeM 


OJMMIHHbI CJIOeB Y pa3HbIX BHAOB. ... . . .Calcisphaera Williamson 

4. Cbepbl MHOFOCJIOHHbIe, C MEHAIOWIMMCA paciouOx*KeHHeM CJOeB pasmudHO 
}eKCTYPbI — 3epHHCTON WIM pafuabHo- ayuucron at - Polyderma Derville 
5. Cchepprc wydamMu WIM WanaMH Co CTeHKOM AByCIOMHOL HM MHOrocJOMHOL 
PASNMUHOM TeKCTYpbI-. « ...... =... . .Radiosphaera gen. nov. 
eG. Copeppl C HeOobIUHMH pbierynant WIM WHMAaMM, CO CTeEKNOBHAHOK Tpo- 
pauHoH cTeHKoH . . . ar at Mas aE . Sphaerell a gen. mov. 


| 7. Chepbi co c0xHOK paftuambHo- nyuncroti CTEHKOH, COCTOALeH B OCHOBHOM 
13 MACCHBHBIX «Iyyel», TECHO MpHJeralouluXx pyr K Apyry; BepWHHBI Tyyelt npu- 
DCTPeHEI, H MPOMeKyTKM Mex Ly HAMM 3aMO/HeHbI BHELIHUM CTEKJIOBATHIM C0eM, 
feNaioulMM MOBepXHocTb cipepbl rviaqkolt. . . . Asterosphaera gen. nov. 
aS. Cibeputeckue oOpas0BaHHA, COcTOALMe U3 AByx cibep, palluambHo-sy- 
TACTOM TEKCTYPbl, KaK Obl BJIOXKEHHbIX OHA B Nah WM COe@MHEHHBIX Apyr c 
KpyroM pajHabHbIMM WuNaMH. .. . So . . + Radiina gen: ‘nov. 

IIpupoga cep ocTraetca HeACHOM HB HacTostiee BpeMst. Menkue ccepbl Tuna 
Zalcisphaera, Radiosphaera u Polyderma wupoko pacnpocrpaHeHbl B MeJIKO- 
BOMHbIX, JaryHHoro Tuma daunax Llentpanbuoro JlepoucKoro Nous, rile OHH 
OCOOCHHO OOMJIbHE! B CJIOAX CO CIeaMH KOpHeBOH cucTeMbI. B STHX OTMOXRKEHHAX 


Puc. 1. a— Calcisphaera plavskensis sp. nov.CTeHka JBycOlHHad; BHYTPeHHHH col MuKpoOzep- 
HHCTHIM, HAPyXKHbIi— pauasbHo-syuncTH. uamerp cep ot 0,074 70 0,13 mm. Tonmnua oryesb- 
HBIX CJIO€CB CTCHKH MPHMepHO OMHAaKoBaA, OOMaA TOMMMHa cTeHKH 12—18». XopaHckue con, 
r. IImascx. Tyapekaa o6. 150 . Ox3. Ne 3446/1. 6 — Polyderma chovanensis sp. nov. Creuka 
TpexcOHHaA, UepeMOBaHHe CIOCB MUKPOSePHUCTOM HM palMabHO-syIMCTOH TekcTypbI. J[uamerp 
cep 0,11—0,16 mm. Tommuua crenku okoso 12. Crow mpHMepHo paBHOl TOMMMHEI. XoBanckue 
enou, r. IInapcx, Tyapckot o61. 150 X. SK3. Ne 3446/2. @ — Radiosphaera basilica sp. nov. 
Cihepa ¢ MHOrOUNCIeHHBIMH MaACCMBHBIMH JIy¥aMH, COMPHKaCaiollMMHCA CBOHMH OCHOBaHMaMH. 

BuyTpeHHuli Col TOHKMi, MHKPO3€PHHCTHIH, TECHO COMMKEHHIC yu COpasyi0T BHeWIHUM CIO 
PalMabHO-MyYHCTOH TEKCTY PEI. J\uametp BuyTpenHeli nonocrn ccbepbt papex 0,14—0,17 mm. JLu- 
Ha JIyueit NoxoyuT Wo 93 w. Cron co «cctbeposbimu BOZOpocAMM», aHKOBO- -eO@HCKas TOMA. 

Cxpaxkuna Bailityran, rayOuna 1414—1419 m, 100 X . Ox3. Ne 3446/3. e — Radiosphaera spinos. 
sp. nov. CreHkKa Tpexcylolivad, CcocTosMlasd U3 TOHKHX CJIOeCB: BHYTPeHHEro H BHeUIHero — pajyH- 
aJIbHO-JIYYHCTLIX MM CcpeqHero — MukKposepHucToro. Ha mopepXHocTH HaOsOfaloTcA peKue, 
TOHKHe CTeKOBAaTbIe WHI. BuewtHuli Wuametp ccepbl oKo0 0,11 MM; TomujHHa CTeEHKH OKOJIO 
12». Xopanckue canon, ©. IInascx, Tympexolt o61. 150 & . 9K3. Ne 3446/4. 0 — 3 — Asterosphae- 
ra pulchra sp. nov. CreHKu cibepbl COCTOAT U3 OU€Hb TOHKOFO BHYTPCHHEFO MHUKPO3epHHCTOLO CJIOA, 
MA@CCHBHOPO CpeAHero (OCHOBHOPO), CJIOMKeHHOFO Kak ObI TOJCTLIMH CTCKJIOBATHIMH JIyuaMH, TeECHO 
IpMeraiolluMu pyr K Apyry, HW TOHKOFO BHELIHETO, TaKKE CTCKOBATOLO, 3aNOMHAIOWLErO TMpoMe- 
XWKYTKH Mex Ty MPHOCTPeHHBIMH BePIWHHKAMH Myuel WM Wealollero NOBepXHOCTb ciepbl Palko. 
B WexTpe «y4eli» XOPOLWIO BUAHbI «OCeBbIe KaHaJIb B BULe TEMHBIX HHH. JLuamerp ccbepbl papex 
0,20—0,31 mm, TomujHHa cTeHKH OKono 74—100 v. Bospact Tor 2%e. 0 — ceueHHe uepe3 LWeHTp 
ccbepEt. Ckpaxkuna I]umoruuo, riy6uHa 2649—2652 m, 100X ; e — 3 — pa3uHUHble TaHreHHalib- 
HbIe CeYeHHA: € — CKBaxkuHAa Balityran, r1yOuHa 1498—1434 M, 75X 3 oc — ckpaxkuna I]namto-- 
THHO, rayOuHa 2647—2649 mM, 3 — Tam xe, rlyOHHa 2649—2652 M, 100. x3. NeNe 3446/5, 

3446'8. u — a — Radiina graciosa sp. nov. CcbepHueckoe oOpasoBaHne, cocTosllee H3 JBYX pa- 

J{MaJIbHO-JIYSHCTHIX Ctbep, BJIOXKEHHbIX OHA B APyrylO HM COCAMHEHHbIX MOCPEACTBOM TOHKHX J1yuel, 

BEIXOAAILAX HEPeAKO 3a MpeLeMbI BHELUHELi COCOUKH. B syuax BUHBI «OCeBbIe KaHaJIbD>. Jua- 

MeTDP BHelIHei cchepbI Kome61eTca oT 0,29 Jo 0,37 MM, BHyTpeHHeit of 0,10 qo 0,14 mm.PaccToaHue 
Mexy ccbepamu 0,074—0,10 mm. Uneno Jyyeli B MOMepeyHOM CeyeHHH 16—24, TomljHHa CTeHKH 
eep 12—18 p. Bospacr ToT xe, CkpaxkuHa Balityran, riyOuna 1428—1434 m, 100. “, x— 
Sphaerella mirabilis sp. nov. Crenka o6bluHO OJHOCJONHaAA CTeKJIOBHJHaA, MHOra BOSMO*KeH 
O4e€Hb TOHKHM BHYTPCHHHH MUKPOSePHHCTHIi coll. Ha BHeLIHe! MOBePXHOCTH KOPOTKHE BbIPOCTHI 
WIM, pe@xKe, yIVIMHeHHbIe yu, HeCYyLIHe «OCeBbIe KaHaJIbly, KOTOPble MPOXOMAT yepes BCIO 
TomuuHy creHKu. J[mamerp ccepp 0,22—0,44 mm; TomuluHa cTenKu 20—44 v. Bospact ToT xe: 

m — cKpaxkuHa IIumornyo, riy6una 2647—2649 mM, 100X ; 4 — ckpaxkuuna Bartyran, ray6una 
1428—1434Mm, 75 X.9xK3. NoNe 3446/12 u 3446/13. Bee 9k3eMMIApbl XpaHATcsH B abopaTopun 

MHKpotbayHb! Teonormyeckoro uHcTHTyTa AkayemuH HayK CCCP 


TS 


| 


OHM BCTPedaloTCA COBMeCTHO C OCTaTKAMH XapOBbIX BOJopocseH, OcTpakoaMH 
wceplyiamMu. YKa3aHHble cipepbl cKopee BCero HMEIOT PacTHTeJbHOe MPOHCXo*mHe- 
uve. Ccpeppt Tuna Sphaerella, Asterosphaera u Radiina ovenb XapakTepHbl (WIA 
BepXHe(aMeHCKHX OTJOX%KeHHU BOCTOUHOH yacTH Pycckor TaTPop MBI. Syecb 
OHM Ppa3BUTbI B YCJIOBHAX OTKPbITOrO MOPA, HO C HECKOJIbKO NOBbILIeHHOM CoJe- 
HocTbio. MaccoBoe HX pasBuTHe pefWecTByeT NOABJICHHIO B paspese MHOFOUHC- 
JeHHEIX (bopaMHHHdep (B YacTHOCTH TosBJeHMIO 9HAOTHp rpynnst Endothyra 
communis). [lo mnenuio B. II. Macaopa (ycTHoe coo6mleHve), c102%KHbIe ciepbl 
tuna Sphaerella, Asterosphaera u Radiina mMoryr npvHayiexaTb K OCTaTKaM 
W3BECTKOBbIX BOopocaeh Dasycladaceae. 

Onpeflenenubie Bub! Calcisphaera, Radiosphaera u Polyderma ABISIOTCH 
PYKOBOAMMMH ist XOBAHCKHX c0eB LlenrpastbHOu YacTtu PyccKol naT@opMEl. 
B patione 3aBomxKpa (cKBaxkuHb! Baliryran, Kpacuaa [lousna, TInaroruHo) 
MaccoBoe pa3BuTue Sphaerella, Asterosphaera u Radiina no3BouAeT BbI,eHTb 
MapKUpYtollle CsIOH KCO CepOBbIMH BOJOPOCJIAMH) — B HMKHel YacTH BepXHeH- 
MOMOBUHbI JAHOKOBO-JIeOeAHCKOM TOM (B OCHOBAHHH cbopaMHHUepoBolt 30HbI 
Septatournayella ratserae). Han6onee wupoko pacnpocrpaHenst Archae-' 
sphaera, NepBoe MOABJeHHe KOTOPBIX OTMeYaeTCH ellle c KeMOpua, a HaHOOsb-’ 
mee pa3BHTHe [laflaeT Ha BepxXH JleBOHa HM HH3bI KapOoHa. EMHMUHBIe’ 
Radiosphaera loka W3BeCcTHbI C BepXHeli YacTH *pancKoro' apyca, HanOoJb-} 
Wero paciipocTpaHeHHA OHH JocTHraioT B BepXax (baMeHa, BCTpewaloTCA Tak2Ke 
B HEKOTOPHIX (ballMAX HHKHerO KapOoua U OalliKUpcKoro Apyca cpeflHero Kap- 
Oona. 


TeonornmuecKHit HHCTHTYyT | Tlocrymuso 
Axkayemuu Hayk CCCP 23 Tt 1957 
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TPEOJOLH 7 


Il. Me XPEHOB 


K BONMPOCY O COOTHOWIEHHH CKAPHOB HM FPEM3EHOB 
(ITpedcmasaeno axademuxom JI. C. Kopscunckum 12 III 1957) 


B AmoJIbcKoM pyJHOM Movie, pactoso2xKeHHOM B Mexypeube Butuma u Bu- 
uMKaHa (CeBepo-Satiaquoe Sa6alikambe), HaGs0aloTCA BSAMMOOTHOMEHHA MeX- 
yY PYAOHOCHBIMM CKapHaMu HM rpe3eHamu. B reosorM4ecKoM cTpoeHuu pyf- 
oro MOJIA MpHHuMalor yuacTMe Moposbl BepXHellpoTeposolickoH KapOouaTH 
JaHUeBOH CBUTHI, IpoOpBaHHble MaCCHBaMM paHHeKasleqOHCKHX OMOTHTOB [< 
paHutos. Cpequ ciaHleB BbIJeAIOTCA MpomMacTKH, NepBoHayabHo (ecu 

CHAT MeTaMOp@u3M) cOcTOABIUIMe H3 NecdYaHHCcTOorO UW FJIMHHCTO-KapOoHaTHoro, 
KapOoHaTHOrO HM B MeHblllel cTelleHH M3 TJIMHMCTOrO UH MecuaHo-rMHMCTOrO 
MaTepHalla. B 3HauHTeJbHOM YaJieHHM OT rpaHHTHbIX MACCHBOB OHM MpeycTaB- 
N€Hbl CCpHUMT-KapOOHaTHOH HW CepMUMT-KBapUKapOoHaTHOH pa3HOBHAHOCTAMH. 

[pants oOpasyiT Ba MaccuBa Wolab1o 2,5 4 3,8 KM’, KoTOpble B KpaeBbIX 
WaCTAX, BCJIeCTBHeE ACCHMHJIALHH OOKOBbIX NOpod, NepexoAAaT B rpaHOAMOpUTHI 
M KBapleBble (HOpUTH!. PKuJIbHbIe IpOMSBO/Hble IpeCTaBJIeHbI JeHKOKpaTOBbIMH 
| palldTaMu, rpaHUT-allIMTaMu HM KBapleBbIMH XKUJIaMH C WeeHTOM 4 Cybcuamu. 

B pyJHOM Mosle UMeeT MecTO pa3sIHUHbIN MeTaMopdu3M ocaOUHbIX H MarMa- 
rudecKHX OOpa3s0BaHHl. Opeow! KOHTaKTOBOrO MeTaMopdu3sMa B Moposax Kap6o- 
HaTHO-CJIAHUeBOU CBUTbI BOKPyr MaCCHBOB rpaHHTOB BbIpaxXeH NOCTeMeHHbIM H3- 
MeHEHHeM MHHepaJIbHbIX accoWMalMi, OOpasyioWlMX OlpeseJeHHble «TeMMepatyp- 
ble CTYMeHH paBHoBecusa» (4). IIpu npHOnuxenuM K rpaHHTOH aM Biel AIOTCA 
AKTHHOJIMT-SMMAOTOBaA, MHPOKCeH-poroBooOMaHKOBO-3SIMAOTOBaN HW MHpOKceH- 
Wlarvoka30Baad (poroBukoBas) cTreneHu. [lociequaa XapakTepM3yeTcaA pa3Bu- 
rHeM CJleyIOWM4X MHHepasOB: KBapll, KaJIbIMT, AHJeSHH, AMONCHA, MUKPOKJNH, 
‘KanOMT, poroBad OOMaHKa, OMOTHT, rpaHar. 

B BbICOKO- H Cpef\HeTeMIlepaTypHble 9Tallbl pasBHTMA MOCTMarMaTHYecKol 
[CATCJIbHOCTH HaOOfaeTCA WMpoKoe paclpocTpanheHe «KOHTAKTOBO-peaKIHOH- 
1bIX) OOPasoBaHHit HM ABJICHUM «IPMKOHTAKTOBOrO BbIlleayBanusn» (°), pasMe- 
I@HHe KOTOPHIX KOHTPOJMpyeTcA ONPeeJICHHbIMH CTPYKTYPHbIMM YCJIOBHAMH U 
ocTaBoM Tlopof. B KoHTakTe H38BeCTKOBO-CHJIMKaTHbIX POrOBHKOB HM rpaHuTOB 
SpasyercA «OMoMeTacoMaTHYecKkHe CKapHbly (°), cocTosliMe M3 rpaHata (aH- 
[paTHT-rpoccysApoBoro psa) MH poroBoK OOMaHKH; B MeHbINMX KoMM4eCTBaX 
IDHCYTCTBY!IOT THpOKceH, KaJIbIMT, KBapll, PeMKTbI WiarvokJa3sa, smnJoT, 
IOPUT, TYPMAasIHH, (bOOPUT, MMPUT, MOWHOMeHUT M WeewUT. 

B mMaccvBax OMOTHTOBbIX PpaHHTOB MpoOlecchl BbICOTeMMepaTYypHoro MpPHKOH- 
AKTOBOFO BbIMMeaIuBaHuA MpelcTaBsIeHbl ABTOMeTaMOP@H3MOM, KOTOPbIM Mpo- 
ICXOIM KaK 6e3 CyUleCTBeHHOrO H3MeHeHHA XMMMYeCKOrO CocTaBa MOpo, Tak 
| IIyTeM MeTacomaTo3a, c OOpasoBaHHem rpelisenos. ABToMeTamopdusM, TIpo- 
BUBIIMHCA B MepBYIO CTaMi0 CTAHOBJIEHHA HHTPY3UBa, BbIpasHsicA B YacTHUHOU 
epepaOoTKe MepBMUHbIX MHHepaslOB rpaHHTOB, C OOpas0BaHHeM «JleHKOKpa- 
OBbIX) JIBYCJIIOAAHbIX HM MYCKOBUTOBBIX PpaHHTOB, KOTOpble HaOMOMawrces TlaB- 
bIM OOpa3s0M B KpaeBbIX HW pexkKe B WeHTPaJIbHbIX WaCTAX MACCHBa, B Bue OT- 
CJIbHbIX, PASOOUIEHHBIX YUACTKOB, BEPOATHO, B MecTaX MHTCHCHBHOrO NpOHHKHO- 
CHUA MOCTMarMaTH4ecKUX PacTBOPOB. 

Ilo Mepe SBOJOIIMM MarMaTuueckoro O4ara H BCe OosbUieH ero KOHCOH all 
PoHcXoUuT OOpasoBaHe pasJIMUHbIX TpelllMH KaK B MacCHBe [paHHTOB, Tak 

BO BMelalolluX Mopofax, MpeBpallleHHbIX B W3BeCTKOBO-CHJIMKATHbIe poro- 
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Buku, B packpbirble TpellMHbl YCTPpeMJIAIOTLH Ta30BO-2KHAKMe PaCcTBOPbI, po: 
W3BOJAMMe VH3MeHEHHe OKOJOTPeMMHHbIX MOpofs — rpaHHTOHOB M POrOBMKOB, 
IIpu sToM HaGsoaoTcA TpelMHbI, He 3aNOsHeHHble AHJIbHbIM MaTepHasiOM, H 
TPeUlMHbI, BMellalollve KBaplleBble %WIbI. HanOonee paHHuM Io BpeMeHH CJle- 
WyeT CUHTATb OKOJIOTpeliHHHOe H3MeHeHHe OOKOBbIX NOpok. | 

B OHOTHTOBbIX rpaHuTaXx OKOJIO NOJbIX TpeLHH HaOMOfaloTcA PpeH3eHbl, MOU: 
HocTbIO 2—9 cM c KaxKoro 6oka TpeLIMH, COCTOAMIMe U3 KBaplla HW MYCKOBHTA © 
¢ peKUMM 3epHamMu mMputa, :bitooputa, cieHa, WMpKoHa M alaTuTa. B HeKOTO-| 
poM yJaJsleHHM OT TpelMHbI B rpei3eHe MOABMAIOTCA PeJIMKTHI Warnokla3sa, MUK- 
pokJHHa H OvoTHTa. B To 2%Ke BpeMA B H3BeECTKOBO-CHJIMKaTHbIX POPOBUKaX , 
lo TpellHHaM OOpasyOTcA KOHTAKTOBO-HH®uAbTpalMoHHble * (Tpell{MHHbIe) 
cKapHbl. B MmaccvBe rpaHHTOB TpelllMHHble CKapHbl He OOHapyKeHbl. | 

CkapHooOpa30BaHve IIpHypoveHo K CHCTeMe KpYyTO Maar1olMX TpellHH, ya-. 
JICHHBIX Apyr oT Apyra Ha 0,5—1,5 m. Tema ckapHos uMeroT dopmy Mulacroobpas-, 
HBIX 3alexkeli C 3a3yOpeHHbIMH BHeWIHHMH KpasMH. MoulHocTb HX B JIexKaveM, 
6oxy usMensetcs or | fo 10 cM, a B BucaYem — oT 15 Jo 30 cm. MnTeHcuBHoCTh, 
OCKapHOBaHHA yObIBaeT OT TPeWIMHbI MOCTeIeHHO, HO HepaBHOMepHO, H Npoces | 
XKUBACTCH MO HaIMUMIO rpaHata culekylollero cocTaBa: aHspasuta 42%, rpoccy- 
aapa 46%. TlopepxnocTu o6eHX CTeHOK TpellHHbl ycesAHbI XOpowlo orpaHeH- 
HbIMA KpHuCTaslaMu rpanHata pasMepam B 3—4 mm. Kpynuble nopdupoOsacTbl 
rpaHata, HMeIOWIHe NOMUKHJIMTOBY!O CTPpYKTYPYy, BKJIOUaIOT B CeOA PeJIMKTHI 3e- 
peH Iviarvoksa3a, KBaplla, MMpOKceHa, MAKPOKJIMHa, KasIbuuTa. Slecb *Ke OOH-. 
JIeH Ce, €C pasMepoM ZepeH Jo 0,5 MM. Ilo yqaenuu oT TpelIMHbI B CKapHe YBe- 
JIMUMBaeTCH CofepKanuve nupokcena. K BHEWHeEH CTOPOHe MMPOKCeHOBOTO CKapHa. 
IIpHMbIKaeT OHOTHT-aMHOOWI-KBapUeBbIM POrOBHK B KOTOPOM HaOsioflaeTca pas- 
BUTHe Oovlee No3fHero JyYHCTOrO aKTHHOJNTA. | 

Kpome okosloTpellMHHOTO H3MeHeHHA OOKOBbIX Topo HaOsofaetca Gouee! 
M103 {Hee M0 BpeMeHH H3MeHeHHe OKONO KBapUleBbIX KU. B OMOTHTOBBIX PpaHuTax} 
HanOoJlee MOMHble 30HbI rpe3eHOB OOpasyioTcCA B yUacTKaX FyCcTOM MHbeKIUMH| 
KBapUeBbIX KH. Okowo KH HaOmOfaeTCH THMMUHbI KBapll-MyCKOBHTOBbIM, 
rpevizeH, COCTOALIMM 43 KpyIHBIx (40 0,5 cM) delllyeK MyCKOBUTAa H 3epeH CBeTJIC-| 
ceporo KBaplla pasMepom or 0,3 Jo 5 MM. Ha Jomo MycKoBuTa MpHxogutcs 45—) 
50% oObeMa NOpOsbl, HO HHOrfa OOpasyeTcA MOHOMHHepasbHad MYyCKOBUTOBAs| 
oTopouka wHpuHol 1—5 mm. B stom rpelisene acto BcTpeyalorca MOJMOJeHHT, | 
NMpuT 4 PtcoputT. MycKoBHToBbI WIM KBapL-MyCKOBHTOBBII rpeliseH NepexoAuTy 
B MYCKOBHT-KBaplleBbIM, — B KOTOPOM CofepKanue HM KPYNHOCTb UyyeK CJOfbl| 
YMeHbIUaeTCA, NOABAIOTCA OTJeJIbHble PeJIMKTbI MAKPOKJHHA H peke Marno-| 
kla3a. MycKoBuT-KBapleBbili rpeliseH CMeHAeTCA rpeliseHH3HpOBaHHbIM rpaHu-| 
TOM, a 3aTeM CJla0O H3MeHeEHHbIM OHOTHTOBbIM rpaHuToM. 

B ofHol H3 KaHaB yJalocb MpocseuTb MepeXo HeCKOJbKUX KBapU-cyJAb:} 
(PUAHBIX 2KHJI H3 TpaHHTOB BO BMellalollMe Moposbl — usBecTKOBO-CHJIMKaTHBIE| 
poroBukH (puc. 1). OKoMO%KMbHbIe HSMeHEHUA BMelLarollux NOpoy, — rpaHuToE| 
HM PpOroBHKOB — B 3asbOaHfaX KBapleBbIX XK pesKO pasmuuHbl. B rpanntas| 
oOpasyloIcA OXapakTepH30BaHHble BbIe rpeliseHbl, a B H3BeCTKOBO-CHsIMKaTy 
HbIX POrOBHKaX — rpaHaTOBble CKapHBI, MOIMLHOCTbIO: B BUucaAtem Ooky 2—3 cM | 
a B JlexKauem 0,5 CM. XapaktTepHo, YTO KpHCTaWIbI rfpanara «pactyT Mo MlOBepX, 
HOCTH KOHTAKTOB BMelaloulMX Nopok u *uAbI. [panaT o6pasyer ¥30MeTPHUHBK| 
C 3OHAJIbHBIM HW AHMSOTPONMHBIM CTPOeHHeM 3epHa, pasMepamu oT 0,06 Jo 0,6 mM) 
Ox accoumupyer c poroBolt OOMaHKO, STMAOTOM, XJOpHTOM, KapOonaToM HM KBap} 
eM. Ilo Mepe yanenve or sanbOanfa HII CoepxKaHHe rpanara yObiBaer| 
B Opole HadMHaeT MpeoOalaTh SMUAOT, NOABMIAeTCA TpeMOMUT UM AKTHHONUT| 

M3 paccMoTpeHHbIX MpHMepoB onpeseseHHbIli wHTepec uMeeT oOpas0BaHH } 
rpeuSeHoB B rpaHWTaxX M CKaPpHOB B H3BECTKOBO-CHMKaTHBIX POroBUKaX OKO) 
OAHOM MH TOM Ke TPeHIMHb! WIM XM Jbl, — T. e. B PasMUHBIX cpesax oOpasyrore!| 
PasJMUuble OKOMOTPeMIMHHble Moposbl. Her coMHeHHA B TOM, 4TO OOpa3s0BaHHi 


! 


* = 
: Tloq KouTakTOBO-HApuAbTpPalMOHHBIMU CKapHaMH 3]eCb Mbl MOHHMaeM MeTacoMaTHUeCKE! 
OOpasoBaHNA OKONO TPelHH WIM KBapeBbIX XMM, Pactomaralouluxcs B OHO! KaKoli-nn6o NU 
pole, B MaHHOM Cily4yae — B H3BECTKOBO-CHMKaTHbIX POrOBHKax. 
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PeHSeHOB HM CKAPHOB OKOJIO OHO TPellMHbl WIM AMIbI MPOUCXouIO OAHOBpe- 
MeHHO, TaK Kak HaJlOMeHHA STUX NpoleccoB He HadMOfaocb. B stom caryyae 
jap oOpasoBaHHH rpeliseHoB u3 TpaHHTOHJOB BbIHOCATCA YacTb Wesoyel (HaT- 
puM — MOJIHOCTbIO), KBapU, Marui, *Kee30, KaJIbUuu, TOra Kak JWIA O6paso- 
BaHUA PpaHaTOBbIxX CKapHOB TpeOyercs MpHBHOC KBaptla, *Kewesa, IIpH oOA3aTeJb - 
HOM W30bITKe Kabuua. Tloso6uple Mpoleccbl MoryT, lO-BHMMOMY, HMeTb MecTo 
B CTaWlO KHCJIOTHOrO Bbillena- 
uBaHHA (°), Kora, c oMHOKcTO- 


IMT MOCJIeOBaTeJIbHOe Bbillle- 
UlawMBaHve CHavajla CHJIbHBIX, 
a NOTOM WM caOblX OCHOBaHHH, 
TOM UHCJIe Keslesa, a c Apy- 
rod —B MH3BeCTKOBOCYIMKaT- 
HbIX POroOBHKaxX HaOsroaeTcu 
BaMellleHve Ooslee CHJIbHbIX OC- 
HOBaHHH Oosee cmaObiMu: Ha- 
IpMMep, BbIHOC HaTPHA U3 Wwa- 
IrMokla3a, 3aMelleHve MarHHua 
ITpeXBaJIeHTHbIM 2Kee3OM UT. J. 
(BepostHo, Ha paHHuX 9Tanax 


oOpasoBpanusa VHUETpalMoH- C40, (LO? 2A Ee ES9 


HBIX CKaApHOB UH rpeH3eHoB Hd 


OmOMaeTCH TOBbILIeEHHAA aKTHB- Puc. 1. O6pasopanne rpelizeHop HU CkapHOB B Mopo- 

: aX pasxoro cocrasa: 1 — rpanogquoputT; 2 u3BecTKoBo- 
HOCTb KaJIMA, KOTOPbIM, NPOHH- cynuKaTubie poropuku; 3 — rpefisexbi; 4 — cKapHl; 
‘KaA B W3BeECTKOBO-CHJINKaTHble 5 — Kpapleso-cymb@uyuble KMIBI 


POroBukH, COpasyer MYCKOBHT. 
Tlocnequuii u3peykKa UpucyTcrByeT B rpaHaTOBOM CKapHe Ha KOPOTKOM HHTepBa- 
Jie NO MpocTupaHMio OKOO TOM YacTH %vial, KOTOpad MepexofuT u3 rpanuTon- 
Ma B poropuku. V3yyenHe mutTepatypbl 0 3aTpOHYTOMY S8OTIpocy MoKa3biBaerT, 
UTO CKAPHOBble MOA YaCTO COMpOBOKLawTca rpev3enusalueH MaTepHHCKUX 
uuTpy3uut /1,°), a HeKoTopble aBTophl (7, ’) yKa3bIBaJIM Ha CBA3b 9TUX MpOleccos. 
TakHM oO0pa30M, HaM IpejlcTaBJIAeTCH HECOMHEHHOM TeHeTHYeCKad CBA3b 
HHDUJTPaUMOHHbIX OKOJIOTPeULMHHBIX HW OKOJIOMKUJbHBIX CKAPHOB HM rpel3eHos. 
Tlo-BuUMoMy, CuleyeT NocTaBHTb BONpoe O TeHeTHYeCKOM CBA3H ABJIEHHH OuMe- 
TacoMaTo3a (KapOoHaTHad Cpejla—YrpaHHTOH) C aBTOMeTaMOopusMOM rpaHHTOH- 
NOB, KaK MpolleccoB, HAYUIMX B pasHbIX Cpef|aXxX, HO ABJIAIOUIMXCA OHOBpeMeH- 
HbIMH STaMaMM pa3sBHTHA MarMaTHYeCKOrO OYara, AaBllero NOCTMarMaTHyecKHe 
PacTBOpHI, crocoOcTBOBaBIUKe OOpasoBaHHlo CKapHoB UH rpelizenos. Vszecruo (°), 
UTO B MepBHUHBIX KOHCTAHTAaX rpaHHTOHAOB C H3BECTHAKAMH HV JOJIOMATAaMH B TeX 
yuacTKax, re OTCYTCTBYIOT ABJeCHHA aBTOMeTaMop(H3Ma, B OOJIbILNMHCTBe CJIY- 
yaeB OTCYTCTBYIOT HW BCHKHe IPH3HaKH CKapHooOpasoBaHua. Kpome Toro, cpeyu 
OPYyeHeJIbIX CKapHOB OObIGHO HavOoJIee WeHHbIMH OKa3bIBalOTCH KOHTAKTOBO- 
(PHIbTPalMOHHble CKapHbl, CBAZAHHble C HaWOOJIee MOMIHbIM BOSelcTBHeM MOcT- 
MarMaTHYeCKHX PaCTBOPOB B TPell[MHHbIX 30HaX (°). DTo 3aksIONeHHe, Kak HaM 
KaxKeTCA, IeIMKOM MoxKeT ObITb OTHECCHO H K 30HAM OKOJIOTPelMHHbIX rpek3e- 
HOB, OOpasylouluXxca B AHaOPMUHbIX YCNOBMAX, HO B asOMOCHJIMKAaTHOH cpere: 
Ham mpeycrapaetcs, 4TO JabHelWwee M3y4eHHe MOAHATOTO BoMpoca Moet 
IIPHBeECTH K HHTePeCHBIM BbIBOJaM B OOMACTH TeOpHu pyooOpasoBanns. 


Uncrutyr reonornu Boctouno-Cu6upceKoro pusiMaa Tlocrynuso 
Axkajemun Hayk CCCP 9 III 1957 
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Jiokxnayp AkayemMuu HaykK CCCP 
4957. Tom 115, Ne 4 


TFEOJOPHA 


Nl. Jl. WYJIbrA, A. M. HIQEHKO, T. A. HOEHKO u C. B. FOPAK* 


HOBbIE JAHHBIE O JEBOHE JHEMPOBCKO-JOHEL.KOU 
BIAJMHbI 


(IIpedcmaeaeno akademuxom H. M. Cmpaxoeoim 11 II 1957) 


JlepoucKue oTmoxKenua B JiHenpopcKo-JloHelkoH Biaune BriepBble Obl 
ycTaHOBJIeHbI OKONO 20 meT Haga B OpeKYHH KellpoKa colMHOKyNOMbHOM 
CTpykTypbl okono r. JiyOusr (*). C Toro BpeMeHH NOpofbl BepXHeeBOHCKOFO BO3- 
pacta oOHapyXeHbl B aHasIOrHUHbIX YCJIOBMAX 3aJleraHHA BO MHOrHX MeCcTAaX | 
BUaMHbI. OHaKO B HOPMAJIbHOM, HeHapyWIeHHOM 3aJleraHHH HellocpeAcTBeHHO 
Hajl TOMMWeH CoM STH OTMO*KeHuA B JLHenpoBcKo-JloHeLKoH BNasuHe Zo nocsel- | 
Hero BPeCMeHH He Obl H3BeCTHBI. ITO OOCTOATEJIbCTBO 3aTPYLHANO BOSMOXKHOCTD | 
yCTaHOBJIeEHHA Kak XapakTepa reosoruyeckoro paspesa HajlcoNeBoli TOJMMMH, TAK | 
Hu ee Bo3pacta. HepellieHHbIM ocTaBasICA TakKe BOMpPoc BOspacTa COJIM BO BIlayM- 
He, XOTAH HeKOTOPble HcCJleOBaTeNM YNOPHO NPHNNChIBaIH eH 2KMBETCKHHM EO3- 
pacr (°, °). He qamv oTBeTa Ha NocTaBleHHble BOMpocbl HH MOMHaA Tosa Te- | 
BOHA, BCKPbITad ONOPHOH CKBaKMHOK B OOMacTH UepHuroBckoro NOAHATHA UH Ha | 
MrxaisoBcKoH CTpykKType, HH TOJIMM JeBoHa, BcKpbiTble B I]punsaTbcKoM Ipo- 
ru6e (°, *°). B nepBom c1lyuae — Ha UepHuroBcKoM MOJHATHH, — JeBOH OKa3alicAa 
Iipe/CTaBJIeHHbIM IIpeHMyllecTBeHHO aPPy3HBHbIMH OOpasOBaHHAMU, UW COM 
B ero cocTaBe He OKasasiocb (3, *). He Oba BCKpbiTa COMb H NO] eBOHOM B palioue 
c. Muxatinopxu (’). Uro kacaetcea []punsatrpcKoro mporu6a, To ero B MoculeqHHe 
robl HEKOTOpPble reoIOrH pacCMaTPHBaloT KaK CTPYKTYPHY!O CAMMY, HesaBH- 
CHMy!0 B CBoeM pasBuTuu oT J{HenposcKo-JloneuKol Bnaguubl (*). BBugy sToro 
BOSHHKAJIO IyeANoO*KeHHe O PasHOM (hallMasIbHOM COcTaBe JeBOHAa B STHX JBYX 
peruvoHax M O pa3HOBO3pacTHOCTH B HHX Cou. 

ACHOCTb B BOMpoce O HaLCOuIeBbIX OOpas0BaHHAX JeBoua J|HempoBceKo-JoHeu- 
KOH BMaQMHbl BHeCJIO rlyOoKoe OypeHue, NpoBefeHHoe B 1956 r. TpecroM «YKp- 
BOcTOKHerepasBeyKa» B palione c. KanaliquHbl, pacnouoxKeHHOoM K ceBepo- 
sanafy or r. JlyOnpl. JleponcKue oTJOx%KeHNA B HEHAPYWIeHHOM 3asleraHuu Ha 
ykKasaHHol MIOWAyM BCKPbIM TpH CKBaxMHbI: Ne 3p, pacnomoxenHad B cBOse 
eTpyKtypbl **, Ne6p, pacnonoxkenHas Ha toro-BOCcTOUHOH Nepukmunasnu, u Ne 5p, 
pacnoulox*KeHHaA Ha 1oro-3aNaHOM Kpblle CTpyKTypbl. Emje paubie, B 1947— 
1948 rr., 9TH Ke OTMORKEHAA ObWIM BCKPHITbI CKBaxKUNHOH Ne 1p, pacnosmo*KenHow 
Ha 3HaUHTeIbHOM ylaJIleHHH K CeBepO-BOCTOKY OT CBOJa CTPpyKTYpbI, HO Torga 
OHM OblIM OLNMOONHO oTHeceHbI E. O. Hopuk B BuBselickoTypHelicKuM O6pa3s0Ba- 
HHAM KapOoHa, XOTA STOMY MH NPOTHBOpey JeBOHCKHH BospacT cuop, oMpese- 
JIGHHBIX B STHX OTIOMeHHAX A. M. Vntenko. 

B kpoBusle AeBOHa Ha aHHOH MoWlayu 3asleraioT BepXHeBH3elicKHe OTIIOXKe- 
Hus, B KoTopbix H. E. BpaxkuuKkopolt onpeyeseHbl MHOrOunCIeHHble (opaMHH- 
(bepbl, yKasbiBalolllve Ha COOTReETCTBHe BMelaloulMX Mopos HuxKHel NoMOBUHEI! 
3oHpI Cyg JlonOacca. | 


*“Yuactue apropos B paGoTe 10 aHHOl CTaTbe CMeyIoUlee: PeoMOTHUeCKHe PasPe3bI H3V YAM HCb - 

I]. JI. Wyasroit u C. B. Topaxom; onpeyenenua neneunnox — II. JI. Wlyaprnu, cnop — A. M.! 

Murexko, cbropst — T. A. Unenxo, ocrpaxog — C. B. Topaka. 
** CrpyKTypbI MOcTpoeHb! 10 reotu3sH4ecKHM JaHHBIM 10 MapKupyloleMy Topv3oHTy, OTBe- 

YalOlleMy, MO-BHIMMOMY, M3BeCTHAKAM HH30B OallIKMpcKOrO Apyca. 
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Ilo ReBony npommu: ckBaxkuna Ne 8p — na ryOune 1220—2472 m, cxBaxku- 
jua Ne 5p — na ruyOune 1290—3006 m u cxBpaxuna Ne 6p — ua raryOune 1200— 
12 601 m. [lepecmorp MatepnaiosB no cKBaxkune Ne 1p noKasaul, uTO e10 JeBOH Obi 
ABCKPbIT Ha rsyOnHe 1700—3224 m. 

Je 43 yKa3aHHbIX CKBa2KHH BCKPbIIM Cob: cKBaxKuHAa Ne 3p — na raryOuHe 
42285 M HM ckBaxuHa Ne 6p — na raryOune 2130 mM. Ckpaxuupi No 5p u Ne Ip npo- 
june lO Haj[COJIEBbIM OTJIOXKECHHAM COOTBeTCTBeHHO 1716 u 1524 mM, HO 43 HUX 
|He BDILLIH. 

Ilo BHeLIHHM JIMTOJOrMYeCKUM IpW3HakaM HaJcOJIeBble OTMOXKeHUA JeBoHa 
1B palione c. Kanaliquuttbl MoxHO NofpasjeiuTb Ha Tp TomuuM: 1) BepxHIoIO — 
|MpeMMyIlecTBeHHO aprHJJIMTOBYy!0, 2) cpeHIOIO — IpeuMyllecTBeHHO HecuaHH 

JKOBYIO M 3) HMKHIOIO — KapOoHaTHO-aprusJMTOBO-leCuaHHKOBYyI. 

| AprusHToBas Tova BCKpbiTa TOKO CKBaxKUHOH Ne 1p; B OCTaJIbHBIX CKBa- 
| KUHAX OHA, BUAUMO, pasMbira. CroxKeHva aHHaA TOMA TeMHO-CepbIMH C 3es1eHO- 
| BaTbIM OTTCHKOM, MUKPOCJIOMCTHIMU, OUCHb WIOTHBIMUM apruiiuTaMu. CoucrocTb 
jAPrHJIIUTOB 3aBMCHT OT HaJIMYHA B HHX TOHYAMWIMX H3BeECTKOBbIX Npocsoek. 
|B nmopoge IpucyTcTByIwOT 4acTble OTMeYaTKH paCTHTesJbHbIX OCTATKOB HM cpequ 
jHux Protolepidcdendron sp., MecTaMH BCTpewaloTcA CKOMJeHHA OCcTpaKOL, 
Cpe KOTOPHIX oMpeyesenbl Entomozoe (Nehdentomis) sp. u Richterina 
| (Fossirichterina) sp., H Memennnogzbt — Leptodesma aff. medon Hall, L. mau- 
theri Hall, Posidonomya sp. B d@auuanbHoM OTHOWeHHN paccMaTpMBaeMas BepX- 
HAA APrHJIMTOBAA TOMA MpescraBlAeT coOoH ocaqku OOmIMpHoro CHOKOMHOrO 
HersiyOokoro Mops. MollHocTb apruaauToBol Tommi Jocruraer 50 M. 

Ilecuanuctad Tova BCKpblITa BCeMH CKBaxKHHaMH. CoxKeHa OHA IpeHMy- 
IleCTECHHO TlecuaHHKaMH CepbIMH, KBapleBO-NOJIeBOLWMATOBbIMH, B OosIbUIMHCTBe 
KpyMHo- H HepaBHOSepHHCTbIMM, MHOra rpaBesuTaMu. SepHa MecuaHHKOB OK- 
‘pyruoyruioBaTble, WHorfla octTpoyroubHble. Mecramu B MecuaHHKax IIpucyT- 
CTByeT raylbKa KBaplla, KpeMHA, MNOJeBbIX IWNaTOB, rpaHTa usu OONOMKU 
_aprHJIHTOB MW TecuaHukoB. Cpe MecuaHNKOB 3asleraioT MpOcsIOH TeEMHO-CcepbIxX 
¢ 3€J@HOBATHIM OTTCHKOM CJIIOLMCTHIX aprHJJIHTOB HW asleBpomHToB. Kak B necua- 
_HUKaX, TaK VW B aleBPONHTAX HW aprHMUTAaX NecuaHHCTOH TOMA BCTpedaloTcA OT- 
| WeuaTKH TeX Ke, YTO H Bblle, Protolepidodendron sp., Archaeopteris sp. uw mpH- 
MUTHBHBIX WIEHHCTOCTeOeIbHBIX pacTeHHl. B cbalvadbHOM OTHOIIeHHU cpeqHAA 
MecuaHucTand Toa UpecTaBssdeT coOolH MpeuMyllecTBeHHO KOHTHHEHTAJbHO- 
aryHHble OOpas0BaHHA Cc BO3MO2XKHBIMH TIpOcJOAMM cpequ HUX MpHOpeKHo- 
| MOpCKUX OTJIO*KeHUH. 

_ Mouwoctb necuaHucTon To KoseOeTCA B Ipesenax 930—1200 m. YMeub- 
WaeTcH MOULHOCTh JaHHOM TOU K CBOJY CTpyKTYpbI, YTO COBACHAeTCA pasMBI- 
BOM ee BEPXHUX CJIOeB. 

Kap6onaTHo-apruJMTOBO-HecdaHucTasd Toma ClaraeT HHSbI HaCOsIeBbIX OT- 
NOxXeHHl NeBoua. Oco6eHHO OTYUeTIMBA JaHHas TOMI a B paspese CKBaxKHHEI Ne 3p, 
Tile ona mpocsexuBaetca Ha riyOnne oT 2100 Qo 2285 m. Ilpexcrapnena ona 
YepelOBaHveM TeEMHO-CePbIX CJIOMMCTbIX APrHJIHTOB HW aJIeBPOJIMTOB Mi Cepblx, 
IIPeMMyIllecTBeHHO KBaPUeCBbIX, pede KBapleBO-MOJeBOUMATOBbIX cpefHe- U 
MeJIKO3ePHUCTHIX, HHOPla KPYMHOSePHHCTHIX CJNOAMCTHIX MecuaHHKoB. B HHXK- 
Hell UacTH TOJIMLH MPUCYTCTBYIOT MPOCJON CePbIX IIJIOTHbIX Mepresiel, CepbIxX H 
TEMHO-CepbIX JOJOMHTH3HPOBaHHBIX W3BeCTHAKOB, JIMIMeCHHbIX KaKHX Obl TO 
HM ObINO MavIeOHTOMOPHYeCKHX OCTATKOB, HM TOHKHE MpoOcJIOH cepbIX HM CBeTJIO- 
cepbIX aHrHApuToB. AprvJHThI, aleBpOJHTHI M MeCUaHUKN JaHHOu TOAUM B Oosb- 
IWHHCTBe H3BECTKOBHCTHle, YaCTO COJlep2KaT OOYIJIeHHble pacTHTeJbHble OCTATKH, 
“Cpeylu KOTOPHIX ONpefeeHb! MpecTaBuTeM NcuTOpPUTOBO Piopbl* u Te Ke, ITO 
u Bie, Protolepidodendron sp., Archaeopteris sp. M IpHMUTHBHbIe WIeHUCTO- 
creGenbuble. Ilo o6ulemy OOMKY HHKHAA, HafcosleBad Toa MpefcraBseT 
co6oli THMMUHbIe OcaqKH MocTeMeHHO OMpecHABIWeHCA 3acOJIOHeHHOH JlaryHel. 
Bo Beem paspese HacouleBbIX OTO2%KeHHM COHAPYyKeHbI OOWIbHbIe CIOPHI, Xapak- 
TePHbIlt KOMIVIEKC KOTOPBIX COCTOHT H3 TakHX qopM, kak Acanthotriletes anci- 


* TIpeqpapurembuHoe onpeyenenve E.O. Hopuk 
781 


strophorus (Lub.) Isch., Leiotriletes nigratus (Lub.) Isch., L. atavus Naum., 
Retusotriletes communis Naum., Archaeozonotriletes micromanifestus Naum. 
Hannune B paccMaTHBaeMbIX OOpasoBaHHAX palioua Cc. Kanavquipl IIpoTo- 
JIeMMOACHAPOHOB MU NPHMUTHBHBIX WieHHcTOCcTeOeJIbHbIX PacTeHHH yKa3biBaeT 
Ha WX BepXHeJeBOHCKHHM BOspacT, YTO NOATBepAKMaeTCA TaK%Ke COCTABOM H Apy- 
THX py HCKOMaeMbIX (MevlelMMofbl, OCTpaKobl, cmlopbl). SroMy BbIBOAyY He 
IpOTHBOPeYHT MIPHCyTCTBHe MCHOMUTOB B HacoeBOK Madke MaHHbIX OTJORKE- 
HU, MOCKOJbKY MocseqHve B HacTOAUee BPeMA H3BeCTHbI B BepXHeEM JeBOHE 
Pycckoh nmaatdopmpl (”). ; 
Hasmune B BepXHelt Mauke HajcoJeBbIX OTIOMKeHUK MpefcTaBuTesen ocTpa- 
KOA Mogxpoya Richterina (Fossirichterina), usBecTHBIX B TepMaHH MpexMylile- | 
CTBeHHO H3 ropH30HTa XemOepr (Hemberg — Stufe), comocraBssemoro c 30HOM | 
Platyclymenia (1"), Mo3BomaeT yBepeHHO OTHOCHTb STY Mauky K (baMeHCKOMY | 
APyCy MW CUMTATh, ITO OHA, NO-BAAMMOMY, He ApeBHee cpeAHeH FacTH NocJeAHero. 
Uro KacaeTcA HWKHeH YaCTH HaJ[COeBbIX OTJOXKeHHH, TO yTOUHeHHe BospacTa 
HX JO Apyca HO MaseOHTOJOrHYeCKHM JaHHbIM TpeOyeT JOMOJIHUTeEMbHIX HCCJe- — 
mopanul. JluTobauvabHblit XapakTep Ha/fcOJleBbIX OTO%KeHHH palona Cc. 
KanaHMHubl H UX cTpaTurpadwyecKoe Nowo*KeHve He OCTAaBJIAIOT COMHEHHA 
B COOTBETCTBHH HX HafcoueBbIM OOpa3s0BaHHAM BepXHero JleBoHa OOvacTH { 
IlpunatscKoro mporn6a. Cornacno janypim A. $1. Creanenka uv A. C. Ma- § 
xuaua (*), a rake A. B. ®ypcenko (1°), 9TH OTJOXKEHHA OTHOCATCA K Ma- | 
MeHCKOMY APYcy. ITO OOCTOATebCTBO MOSBOMAeT MpeANoNarath, YTO MW paccMarT- | 
puBaeMble Haj[co/leBble OTJIO%KeHHA paliona c. Kanaliquntsr B J{HenpoBcKo- & 
Jlonelkol Braue TakxKe OTHOCATCA K (aMeHCKOMY Apycy BepXHero JeBOoHa. | 
SakaHUMBand KpaTKy!o XapakTepHCTHKY BepXHeJeBOHCKHX HafCOJIeBbIX OTJIO- 
*KeHuH palioua c. KanaviJMHubl, HesIb3a He OTMeTHTb 3aMeTHOe H3MeHeHHe UX 
muToalvasbHOrO COcTaBa B 3aBHCMMOCTH OT NOOKeHUA paspe3sa Ha TeX HIM | 
MHBIX 9JIEMeHTAaX CTPYKTpbI. BMecTe c TeM WHTOalMaIbHbIM XapakTep HMKHAX | 
clloes KapOona, TpaHcrpeccHBHO 3aJieraroul¥x Ha JleROHe, OCTaeTCA HeH3MeHeH- 
HbIM Ha TeX Ke WICMeHTAX CTPyKTYPHI. 
Bee BbIMeH3IO%KeHHOe NOSBOMAeT ClelaTb cyefyroulMe oOMIHe BBIBOIBI: | 
1. Jleson B J{HemposcKo-JloneykoH BnaquHe, KpoMe comM MU TMofcomeBon 
yacTH, NpecTaBJleH HOpMaJIbHO 3aJleralolleH MOHOM TomlleH (okon0 2000 m) 
HajJcCOleBbIX BePXHeJCBOHCKHX OOpas0BaHHii, COOTBeTCTBYIOUIMX HaJcomeBou 
Tolle BepXHero JeBoHa IIpunatpceKoro mporn6a. | 
2. J[HemposcKo-]lonetkaa Biaquna u Ipunsarpcku mporn6 B Mo3qHeJeBOH- | 
CKY1O STIOXy MpeAcTaBianH coOoH euHy!o reosoruyecKkyW CTpyKTypy ¢ eHHOH | 
STANHOCTbIO TeONOrMYecKOrO pasBHTHA MW OCaKOHAKONMeHHA, MpOMCXOAMBUero } 
KaK B KOHTHHeTaJIbHO-laryHHbIX YCJIOBHAX, TaK HM B YCMOBHAX HersyOoKoro | 
MOP”, KOTOpoe BpeMeHaMH HMeJIO HelocpeACTBeHHOe cooOlleHHe c JeBOHCKHM | 
MopeM SanayqHow Esponpl. 
3. Vmeroulveca JaHuble yKa3bIBaloT Ha TO, 4YTO B MO3QHeeBOHCKOe BpeMsA | 
B pesbetbe [nerposcko-JlonelkoH BNaquHb! BbICTYMaIH COuAHbIe CTPyKTYpbl, | 
anaorvunble Kaslaliquuckol, KoTopble NpeTeplesH MomHbii cpe3s K Hayasy oT- 
JIOKEHHA BOSPACTHBIX aHaJIOrOB HH30B 30HbI C/g JlonGacca. 


MuctutyT reonormueckux HayK Tloctynuao 
Axkayemun Hayk YCCP 5 XI 1956 


UMTHPOBAHHASA JIMNTEPATYPA 


‘Jl. I. Bepnaackaa, ® E. JlIanunx, HW. C. Yceuxo, JAH, 95, Ne 6! 
(1954)... 2, Ap Ma Kyin et Oca leis lll y 1bra, leon. xypx. AH YCCP, 5, B. 3, 157: 
(1954). * @.E. JlIamunk, Joxa. AH YCCP, Ne5 (1954). 4H. iO. Jlankuu, E.M., 
Jlio TK eB u 4, JAH, 108, Ne 5, 927 (1956). ® K. UW. Hospix, Teon. *KypHam AH YCCP, 
12, 8.2, 10(1952). ® E. O. Hosax, U3s. AHCCCP, cep. reon., No2, 44 (1954). 7 A. Ga 
Ilepecse To, Bor. xypx. AH CCCP, 85, Ne 6, 647 (1950). 8 C. B. CeMmMuxaTosa,! 
B.A. H.a:3.4, pos. Ala, PocTosuera, JAH, 92, Ne 1 (1953). ® A. A. Cre) 
daneuxo,A. C. M ax nau, Hap. AH BCCP, Ne 4, 29 (1953). 10 A.C. Oy pc en Kae 


AH, 90, Ne 2, 239 (1953). UMA. B i 2 
317 (i986. (1953) abien, Zs. Deutsch. Geolog. Gesellsch., 106, Ne 2 


782 


I 
! 
} 


> 


Aornsagn Akagemun nayr CCCP 
1957. Tom 115, Ne 4 


MHHEPAJIO‘VHA 


JI. C. BOPOJHH u HW. WH. HASAPEHKO 


| Ob OTCTYIMJIEHHAX MAHEPAJIOB TPYNNMbI MNMPOXJIOPA 
!OT THNOBOH SOPMYJIbI A,B,X,; WH O POJIM KOHCTHTYILMOHHOU 
BOJibI B KPHCTAJIJIA4ECKOM PEWIETKE MAMPOXJIOPA 


(Tpedcmaeneno axademuxom H. B. Beaoeoim 12 II 1957) 


_ CocraB MMHepasioB rpynibl NMpoxsopa KoseOlercA B JOBOJIbHO WMpOKUX 
MpefesaxX MW OTMYaeTCA 3HA4MTeIbHOM CO*KHocThIO. K uwncay riaBHbIX KOMMO- 
HHEHTOB MHpoxsopa orHocates Nb, Ta, Fe, Na, Ca, TR, Th, U u pag apyrux. 
‘Tlosromy BbINOJIHeHHe JocTaTOuHO TOUHOFO MosHOrO XHMMYeCKOrO aHaJi¥3a MH- 
| Hepasia JO CpaBHHTeJIbHO HefaBHerO BPeMeHH OblIO CONPA*KeHO C LeJIbIM pAOM 
fH MeTOMMYeECKHX TpyAHocTel (pasfeseHve HHOOHA UM TaHTasla B MpucyTcTBH TH- 
'TaHa, ollpeflesIeHve MaJIbIX KOJIMYECTB PeAKHX 3eMeJIb, HECOBeEPIIeHCTBO MeTOJOB 
, onpeyeseHuA tTopa HW pyrne). 

KK wacToallemy BpeMeHH onyOJMKOBaHO JOBOMbHO OovIbIlOe KOMMUeCTBO MoN- 
HbIX XMMMYECKUX aHaJIH30B MHHepaJOB rpyNMbl nupoxsiopa. Ofvako, NpucrynaA 
| K MepecueTaM aHaJIH30B, OT HCHOb30BaHHA OosbIeH YacTH 43 HUX MpuxoUTCA 
OTKa3aTbCA, Mperxke Bcero H3-3a BeJIMYMHb! OOMeH NorpelliHOCcTH aHaJIH30B, T0- 
CKOJIbKY CYMMapHOe KOJIHYECTBO KOMMOHEHTOB 3HaUHTebHO OoubIue HIM, Hacbo- 
pot, Menbue 100% (?). IIpu kpuTruueckom paccMoTpeHHH pe3yJbTAaTOB aHasH30B 
-dacTO Heb3A rapaHTHpOBaTb JOCTaTOUHOH TOUHOCTH Tak2Ke HW B oONpejeseHHH 
| pala rulaBHbIX KOMMNOHeEHTOB Nupoxsopa (HuOOuH, TaHTal, ypaH, peqKHe 3eMIH 
HM jpyrue). 

B cBa3H CO CKa3aHHbIM BbIIle ABTOPbI, H3yUaBiliMe B MocJeqHHe rofl IMpo- 

| XJIOp H3 pxAJla MecTOPpOXKJeHHH, HCHOMb3OBa/IM B HaCTOAMWeH cTaTbe IpeHMyllect- 
_BeHHO OpHrHHaJIbHble JaHuble (Tadm. 1). 
Tlepecuer xuMMUeCKHX aHaH30B MMpoxsopa, MpuBeseHHEIX B Tad. 1, 
MOKa3bIBaeT, UTO B pAe CyyaeB ero COCTaB He yKJabIBaeTCA B THMOBY10 (Pop- 
-mysy A,B,X, umn A,B,0,(OH, F) (ra6s. 2). B To xe Bpema no ApyruM 
| XapaKkTepHbIM MpH3sHakaM (HalpHMep MopdoulorHA KpucTaOB HM OCHOBHbIe 
qbusuuecKHe CBOMCTBa) MH JaHHbIM peHTTeHO-CTPYKTYPHOrO aHaH3a MpHHa- 
JI@KHOCTh BCeX HCCJeMOBaBWIMXCA MMHepasOB MMeHHO K rpylle Nupoxsopa 
HeCOMHeHHA. 

OrcTynueHuA oT Popmybt A,B,X, o6ycoBseHbl, Ipexke Bcero, TeM, ITO 
KOJIMYUeCTBO KaTHOHOB B rpymme A Bcerga MeHbile, YeM B rpynne B. IIpu stom 
HavOOJIbIUMe OTKJIOHEHHA OT TeOpeTH4eCKOH PopMy bl HaOMOMaloTCA B TEX CJy- 
yaax, Kora B COCTaB MHHepasiOB BXOAMT Boa. YKasaHHoe OOCTOATEbCTBO 
OblIO OTMeyeHO ete ©. Maxauku Mp paccMoTpeHuu ocoOeHHOcTell CocTaBa Ta- 
KHX pa3HocTel Nupoxsopa, KaK MapHHbAKUT H raTyeTTouuT (%). MW, 0 ero MuHe- 
HH1O, OHO OOyCOBEHO MpoleccoM BTOPHUHOrO H3MeHeHHA, pH KOTOPOM IIpouc- 
XOJMT BbIleawM4BaHve OTHOCHTeIbHO KPYyMHbIX KAaTHOHOB — KaJIbIMA WM Ha- 
Tpua. OHOBpeMeHHO B pellleTKY MMHepasia LIX KOMMeHCallMM BbIMeOYeCHHbIX 
KATHOHOB BXOJMT MOJOKUTebHO 3apA%KeHHbIt WOH Bofopofwa H*. pyru- 
MM CJIOBaMH, B COcTaBe YTHApaTHpOBaHHbIX pasHOcTeH MMpoOXsopa acTb 
oOllero KoMMYeCTBAa BOLI JOJUKHa BXOJUTb B AHMOHHYy1O rpynny O,(OH, F), apy- 
rad —Brpynny A, KoMNeHcupys JesuuMT WeOuHbIX KaTHOHOB. Kpome Toro, 
KaK 9TO MOATBepxKaeTcA JaHHbIMH HEKOTOPHIX aHalH30B, AePulUT KaTHOHOB 
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oxeT Obirb OOycIOBIeH Takx%Ke HM BXOXKJeHHeM B KPHcTaNMYeCKyIO pellleTKy 
ATHOHOB OoJIbieH BaJIeEHTHOCTH 3a CUeT HA3KOBaJICHTHbIX KaTHOHOB. OguaKo 
H30MOpQuHble 3aMelleHHA Takoro THIa B Clydae NMpoxopa MoryT ObITb T O JI b- 
KO Brpynne A, Tak Kak IpH M30MOp@HbIX 3aMelleHuAX B rpyune B HeBo3- 
WMOXKHbI KATMOHbI C BaJIeHTHOCTbIO OoubIel, vem y HHOOUA. 

Tadauna 2 


KomuuecTBa aTOoMOB No rpymmam 


KomnoneuTpl ea | 
m1 | 2 | ws | w4 | 5 | wo w7 | ws | mo | W140 
Nb5+ 1,79 1,20 1259) 159 1,55 A. 15) 1,65 4553 4,56 1,78 
Tadt+ — 0,412 — — 0,09 0,02 ~ — 
iaats 0,12 0,33 0,33 0,19 0,14 0,44 0,12 0,40 0,36 0,13 
Dyers 0,05 0,19 0,33 0,05 0,08 0,04 0,44 0,05 — 0,02 
ree 0,03 “0,12 0,03 0,05 0,12 0,04 0,07 0,02 0,02 0,02 
Alet 0,01 0,02 0,02 0,02 0,08 0,03 0,03 -- 0,06 0,05 
Mg?+ a 0,02 zs — 0,02 = = 
| CyMMa KaTHOHOB 
B rpynne B K. 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 
Thee 0,06 0,05 — 0,02 0,02 0,06 0,05 0,09 0,07 0,01 
| x Ce®+ 0,06 0,06 0,05 0,04 0,03 .| 0,04 0,04 0,27 0,14 
= 1+ 0,04 = = = = = ee = 
4 
| ee bs ah Sores ae Seg, ies \ 0,04 
! Catt 0,98 0,86 Loi 1,14 0,99 1,06 444 48 0,82 0,74 
Sit — 0,04 _— — — — 0,04 0,05 
Mn?+ _— 0,01 _ 0,01 0,01 0,04 0,03 0,02 
Batt = a = = = = 
Natt 0,84 0,55 0,59 0,60 ORS 0,66 0,58 0,40 0,38 0,48 
Ki+ 0,02 = — = | 0,04 | 0,02 | 0,04 
Cymma KaTHOHOB 
B Trpynne A Ky 98 le7 494 1,84 1,45 1,82 1,83 1,34 1,46 1,33 
| B rpynne X* 
‘CymMa BayieHTH. KaTHo- | 13,07 | 12,59 | 12,84 12,10 edd {2,82 12820 2 ae ee A203 
HOB 


Mae eds), Ritter 
CyMMa aHHOHOB 7,00 7, 14 7,00 7,07 7,00 7,06 7,18 7,48 7,08 7,04 


Be 0,72 0,71 0,75 0,80 0,39 0,74 0,65 03,1 0,14 0,24 

HOH 0,21 OTC Ost 0,44 | 1.84 | 0,44 | 0,53 | 45,5 | 1,64 | 4,73 

Om 6,07 55) a, 84 5 ,76 EL eal 5,82 5,82 51,4 5e20 5,03 

YMMa aHHOHOB 7,00 7,00 7,00 7,00 7,00 7,00 7,00 7,00 7,00 7,00 
B rpynne, X** 

— 0,62 | — | 0,43 = Deus, | 0,86 | 20 | 0,44 | 0,18 


VMs6n1rok BOB, Bec. % 
* CymMa nomyuena c yyeTom Bcero KOmHUeCTBa BOI: HOt B ananusax NN |, 2, 3, 5, 6, 7, 9 Hu O- 
TepH PH npoKasMBaHHH — B aHanHsax NN 4, 8, 10. 
** KojMuecTBO O/JHOBAJICHTHbIX AaHHOHOB paccuHTaHo No BeHuHHe W_. 


Ke 


YuuTpipad BCe yKa3aHHoe BbIIe, IpH Wepecuere XMMMYCCKHUX aHaJIM30B 
TMpoxsopa HaMOosee WemecooOpa3sHO UCXOJMTb M3 NOCTOAHHOTO YuCIa KaTHO- 
HOB rpymubt B, uro u ObImO Hamu CyleaHO (TaOn. 2). CTemeHb s3amellenua 
KHCOPOa THAPOKCHJOM UH (pTOPOM H, COOTBETCTBEHHO, OOMee KOJIMYCCTBO 
MOcueqHAX B aHHOHHOM rpynne (Hy) ompeyemseTcA 0 CyMMe BaJIeHTHOCTeH 
KaTuouos (Wy): Hs = 14— Wy, rae 14— MakcuMasIbHO BO3MO2%KHOe KOJIM- 
YECTBO OTPHUATeJIbHBIX BaJICHTHOCTeH JIA 7 eHHWI aHHOHOB kucuopoga. 

Kak Oplulio N0Ka3aHO OJHHM H3 aBTOPOB Ha MpMMepe HeKOTOPbIX MMHepa- 
JIOB TpylMbl WepoBckuTa, AetuuUT KaTHOHOB rpynmpr A MoxKeT KOMIeHCHpO- 
BaTbCS COOTBETCTBYIONIUM 3aMeLICHHeM YaCTH HOHOB KHCOpoja HOHaMH ru]- 
poxcuuia (1). AHamoruyHoe ABJIeHve B Cy¥ae MHHepasOB TpyNMbl MMpoxsio- 
pa IpHBOAUT K TOMY, ITO CyMMa ATOMHBIX KOJIMYeCTB MOHOB KUCJOpoga, 
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Kak IIpaBusio, MeHblie 6, H, COOTBETCTBeEHHO, CYMMaPHOe KOJIHYECTBO HOHOB 
rHfpokcusla WM (Topa OoNbWe EMHHUbI. 

OrmeueHHy10 BBIUIe CBASb Mey Ae:HUMTOM KaTMoHOB rpynmst A Mu rHy- 
paTauvel MMpoxsopa oco6eHHO HarigqHO MOXKHO MNOKasaTb rpaHyecky, 
CCJIH PaCCMaTPUBaeMBIe aHAJIMS3bI PACHOJOXKUTh MOCMefOBaTebHO MO CTeneHH 
BO3pacTaHHA JePUUNTa KaTHOHOB B 
rpymne A (pune. 1). pu nocrpoe- 
HUM Tpaduka JA KaxKoro anausa 
lo ocH aOcllHcce OTO*KeHa BEMUHHA 
qepuuuta (Da), paBHad pa3HOcTH 
MexK]ly TeEOpeTHYeCKHM HW JeHCTBH- | 
TeJIbHbIM (4) KOJIMYCCTBOM KaTHO- | 
HoB B rpynme A: Da = 2— Ka; nO | 
OCH OPAWHaT — BeIH4YMHA «JONOJHH- | 
TeJIbHOH rugpatauuu» (AH), pas- § 
Had pa3HOCTH Mex,y paccunTaH- 
HbIMH 10 aHaJIM3y OOWLHM KovIMue- | 
CTBOM OJHOBaJICHTHBIX AHHOHOB (Hs) } 
WM UX TeOpeTHYeCCKHM KOJIMYECTBOM 
OH+ F=1;AH=Hs—I1. | 

PacnosloxkeHwe ToueK Ha rpacu- | 
Ke CBHJeTebCTBYeT O TOM, YTO HO 4 
Mepe BO3pacTaHHA BeHUMHbI Da, He- | 
CKOJIbKO YBeJIHUHBaeTCA H BeHUHHA | 
pasnocth AH—D,. Sto no3BoiseT 


. TAboae b CflelaTb | BbIBO],,4TO B HaWMMeHee § 
ue. 1. | paduk 3aBHCHMOCTH Mex) y TEMHLHTOM PHD ATUDOBAaAHHbIX =4 
KaTHoHoB B rpynne A (Da) u JonOMHHTeIbHOK AP taal pasHocTy eae 


ane) xslopa BbIMeauHBaloTcaA TpakrTuue- | 
CKH TOIbKO OJHOBaJIeHTHbIe KaTHO- } 
Hbl — HaTpHli uw Kaui. pu fanb- } 
HelillieM pasBHTMH STOO Mpollecca K HAM MIplicoe(MHAIOTCA U GOovlee BBICOKO- | 
BaJICHTHbIe KaTHOHBI, Mpexkye Bcero KaJbunit. 


VucTutyT MHHepaorHH, TeOXHMHH H Iloctynuao 
KPHCTaJIOXHMHM PeKHX 9JIEMEHTOB I2ETIEt9S7 
Akaylemuu Hayk CCCP 


IWMTMPOBAHHAA JIMTEPATYPA 


lI. C. Bopogun, JAH, 95, Ne 4 (1954). 2 C. Hintze, Handbuch der Mine } 
ralogie, 1938. * F. Machatschki, Chemie der Erde, 7, 1932. | 


786 


Jloxnaann AKkayemuu wayr CCCP 
1957. Tom 115, Ne 4 


MHHEPAJIO‘HA 


A. B. PYJHEBA u T. A. MAJIBILUIEBA 


O COCTABE MHHEPAJIOB FPYNMbI AHOCOBUTA 
(ITpedemaeaeno axademuxom H. I]. Bapduxom 11 IV 1957) 


| [maBHad MuHepasbHan :asa BhICOKOTHTAHOBbIX IJIaKOB — aHOCOBHT, OT- 
<pbiTbi B Mucruryte Meranaypruu AH CCCP mpu nenocpescTBeHHoM yuacTuH 
KK. X. Taruposa (1),— HeoqHokpaTHO NogBepralacb MMHepasloruyecKHM HU 
)CHTTEHOCTPYKTYPHbIM UcceoBaHHAM. VispecTHbl peHTreHorpaduuecKkan xXa- 
) aKTepHCTHKa H XMMMYeECKHH CocTaB aHocoBuTa (2,3). [lonyyeHbI KpaTKue cBejle- 
HHA O NlOBeeHHH AHOCOBUTa B OTpaxKeHHOM cBeTe (8). 

J\erabHbIMH PpeHTTeHOCTPYKTYPHbIMH HcceqoBaHuAmMU (,°), MuHeEpasOB 
“pylMbl aHOCOBUTa YCTaHOBJIeHO, YTO STH MMHepasbl OOpasyloT H30MOpdHbIM 
DA TBEpAbIX pacCTBOPOB Ha OCHOBe CTPYKTYypb! oKucH TisOs5, 4TO MpeAnonaraer 
‘HAUMTEIbHYIO H3MCHYMBOCTb B COCTaBe OTJeJbHbIX MHHeEpasOB STOM rpylubl 
Kak B COJlepxKaHHW THTAHa B PasJIMUHbIX CTeMeHAX OKMCJIEHHA, TAK HW B COsep- 
HKAHMH OTJ@JIbHEIX KOMIOHEHTOB H30MOp@Horo psa (AByX- WH TpexsapsAqHoro 
pKeyie3a, MarHuaA UM aJiKOMMHMSs). 

B pe3ybTate UpoBeJeHHbIX paOoT NO CHHTesy HM ONTHYeCKOMY HccJeqoBa- 
KIO MHHepaJIOB TpyMMbl AHOCOBHTa YCTaHOBJIeHbl NATb ero pasHOBHAHOCTeH 
(7), a WMeHHO: 1) THTAaH-TpH—aHOCOBHT, c MpeoOawaHveM Tpex3apsAfHOrO 


HTaHa; 3) MarHHH — aHOCOBHT, C COJlepKaHveM B TBeEPAOM pacTBope MarHHg; 
) amioMuHu — aHOcOBHT, C COJepKaHHeM B TBeEPOM pacTBOpe aJIOMHHHS; 
15) 2Kesle3vcTbIit AHOCOBHT, C COJjepsKaHveM B TBepJlOM pacTBope Keslesa. Cy- 
|M[eCTBOBaHHe STUX PaSHOBHHOCTeH yKa3bIBaeT Ha BO3MOXKHOCTb WHMPOKUX Ipe- 
\eJIOB KOHWEHTpallu B AHOCOBHTEe NOJYTOPHbIX OKHCJIOB THTaHa, MarHHs, aJlio- 
|MMHMA WM *Kesesa. 

EcaM MCXOAUTb H3 9TOTO, TO OOmIaA tbopMysla MMHepaOB aHOCOBHTOBOL 
PpyMMbl Moxer Obirb WpefcTaBJeHa B CJlefyroulem Buse ("): 


m{(Ti, Al, Fe):03+TiOs] 2[(Ti, Mg, Fe) O-2TiO.] 


_ Ojako ecH pH uccrefoBaHuN AByX- HW TpeXKOMMOHCHTHbIX CHCTEM C TH- 
TAaHOM ObIIO JOKa3aHO CYMLeCTBOBaHHe pasHOBMAHOCTeH AHOCOBHTA BIouHe oMpe- 
‘flemeHHoro XMMMYecKoro cocTaBa, TO 3HAYHTeIbHO CJIOKHee OKAa3saJICA BONpoc 
06 ompefemeHuu cocTaBa MMHepaslOB aHOCOBHTOBOM rpyNNbl, oOpasyrolluxca 
B MHOrOKOMMOHECHTHBIX INJIAKOBbIX CHCTeMaX C THTAHOM IPH OJHOBpeMeHHOM 
“TIPUCYTCTBHH OKHCJIOB aJIIOMHHHA, MarHWa, MapraHila M KeJesa, T. e. BCeXx 
‘TeX 3JICEMCHTOB, KOTOPble MOrYT H3OMOpHO 3aMellaTb AByX- HU TpexXsapAubIi 
TUTAH B pellleTKe AaHOCOBHTA. 

Xumvyeckui cocTaB BbIJesIeHHOM 3 CHJIMKATHbIX THTAHOBBIX IIaKOB aHO- 
COBHTOBOH pakunu (MyTeM oTOopa No MyMow H WeHTpupyrupoBaHuA B THKe- 
JIbIX KMJKOCTAX), MO aHHbIM padorsl (?), MoKa3blBaeT OMHOBPeMeHHOe MIpHcyTcT- 
Bue B pellleTKe @HOCOBMTa 3aMeTHOrO KosIMYecTBa (B cymMe Jo 10%) MOHOB 
Al*?, Fet8 uw Mg*2, OgnakoctelleHb OTJeJICHHA AHOCOBUTA OT CHJIMKATHbIX CO- 
CTAaBJIAIONNUX HU CTeKJIa Ip yKa3aHHOM Bblllle clocobe HeJIb3A IPpU3HaTb yAOBse- 
TBOPHTeIbHOM, TAK KaK B XHMMYECKOM COCTaBe AHOCOBMTOBOH pakilMu cofep- 
2Kaslocb elle Jo 4— 8% SiOz u Jo 2 — 4% CaO, T. e. TeX KOMMOHEHTOB, KOTOpbIe 
3aBeJ]OMO He MOryT BXOJMTb B pellleTKY AHOCOBHTA. 
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Jlannble XMMMUCCKHX aHaJIH30B aHOCOBUTA, NpHBeeHHbIe B padote (®) ro 
BOPAT O BOSMOXMHOCTH 3HAYHTeNbHO OONbINeH HCTOTbI OTMeNeHHA STOP >| 
MMHepasia OT CHJIMKATHBIX COCTABJIAIOWIMX MPH BbIAeeHHH ero US WvlaKa } 
TeM %Ke MeTOJOM eHTpudyrupoBanua. Tem He MeHee STOT MeTOA He BCer Aa) 
MOKET JlaTb XOPOLIMe pesyJIbTATb! W3-3a MeJIKUX PaSMepOB KPHCTAIIOB AHOCO= | 
BHTa, IpelATCTBYIOWMX ero NOMHOMY OTAeJeHHIO MexaHHyecKHM IlyTeM OT CHJIM- 
KATHBIX COCTABJIAIOIMUX Waka. ITO MOATBep*KAawT anHble (°), corlacHo KO- | 
TOPBIM Coflep2KanHe B aHOCOBUTOBOH paki SiOz Hepe/\Ko Bce elle Aocruraer! 
1,5—2% u CaO 1,5%. f 

Hamu, pu Koncyabranuu IO. T. Jlyxamesus-],yBaHoson, Obl paspadoTaH 
MeTOJ| XHMMYeCKOrO pa3fieJIeHHA MHHepaJIbHbIX (bas BbICOKOTHTAHOBbIX INJAKOB, | 
oSecheunBaloliui NpakTHYecKH NoNHOe OTesIeHHe AHOCOBHTA OT CHJIMKaTHOH } 
cbasbl (cTeKa) H KOpOJIbKOB MeTawJa. | 

Jina uiccneloBaHHA ObINM B3ATbI OOPasIlbl BbICOKOTHTAHOBbIX IIaKOB, HO-|} 
MYVCHHBIX B 3AaBOACKUX YCNOBUAX. CocTaB STUX IlaKOB OrpanMMBascA TPeMA } 
MHMHepasbHbIMu ()asaMv: AHOCOBHTOM, CTeKJIOM H KOPOJIbKaMH MeTaJJa (to 3%) | 


(puc. 1). VismenbuenHaa fo 200 Mell mpoOa waka wmofBepralach 
KunsueHHIo (B TeseHHe 1,5—2 


yac.) B 10% comMHOM KUCJIOTe WIA | 
yaJleHvA KOPOJIbKOB MeTaJiJla, 
Tlocsie Yere OOpabaTbIBalacb JWIH-| 
TeIbHBIM KuNsueHHeM B 30% pa-| 
cTBope e{Koro KaJiH JO NOHOFO | 
pacTBopeHuA cTeKla. OOpaborka } 
CUHTalacb 3aKOHYeHHOM,  ecH 
ipHOaBmeHve 50% CouIMHOH KH- 
CJIOTLI He BbI3bIBaIO BbINajeHHe | 
KOJIJIOMAHOTO OCaKa KpeMHesema. } 
IIpoBpepka Moka3ana, 4TO cosep- 7 
*KaHWe KpeMHe3eMA B BbIJeJIeHHOM | 
H3 Wlaka AHOCOBHTe He MpeBbllla- | 
yo = 0,06—0,21% (cm. tTa6n. 1). 

C Apyroli cToponbl, aHuble | 
PeHTreHOBCKOrO HCCJieAOBaHHA XH- } 
MHYeCKH BbIJeIeHHOrO AaHOCOBHTA J 
NoKasaJiv MosHoe COXpaHenue ero 

Puc. 4 NlepBOHAYAJIbHOM CTPyKTypbl. Ta- | 

KHM 0OpasoM, ObIIO JOKa3aHo 9K- | 

rf CNe€pHMeHTAaJIbHO, YTO pacTBop ef- | 

KOH IeIOUH, MOMHOCTbIO passlarad CHJIMKATHbIle COCTABJIAIOWINe THTAHOBbIX Wwa- | 

KOB, He OKa3bIBaeT HUKAaKOrO pacTBopsAwMlero TelicTBUA Ha MUHepasbl rpyn- 
Ibl AHOCOBHTA. 

CpaBnenve XMMM4YeCKoro CocTaBa aHOCOBHTA, BbIeeHHOrO H3 TpeX 3aBoj- 
CKUX IVIaKOB, NOKasbiBaeT, YTO NO THMY OH OTHOCHTCA K paSHOBMHOCTH Mar- 
HHM-aJIOMMHHU-aHOCOoBHTa HU XapakTepli3yeTcH OBOJbHO MOCTOAHHBIM Co- | 
Repxxanuem MgO (cootBetcTBeHnHo 6,7; 6,5; 5,9%) u TisOs (cooTBercTBeHHO | 
27,9; 28,3; 29,9%) u cpaBHUTembHO 61N3KUMU BeAMUHHAMH coflep2KaHHA OCTAaJIb- 
HbIX KOMHOHeHTOB (cM. TaOu. 1). 

PacueT cocTaBa XMMM4eCKH BbijleseHHOrO anocoBuTa (cm. Ta6m. 2) noKasbi- 
BaeT HENOCTOAHCTBO COOTHOWEHHA B HEM BBICIIMX, NOMYTOPHBIX HU HM3IUMX OKUC- 
JOB, Npuwem y AByxX (NoNe 228 nu 170) u3 Tpex BaaTbIx qa lipuMepa oOpa3iloB 
9TO COOTHOIMECHHE NOCTATOUHO TOUHO OTBeYAeT CTEXHOMETPUYECKOMY OTHOLIEHHIO | 
YCTAHOBJEHHOM JIA AHOCOBUTa PopMyvIbI H ofHH (Ne 172) noKa3biBaeT u36bITOU- | 
HOE KONMTCCTBO MOAYTOPHBIX OKHCJIOB, C MpeoOsaqanuem TieOs. Bausocth pe- » 
SyJIbTATOB OUBITOB TO ONpefeeHMIO IpUBeca Ip OKMCJIeHHM M pacueTHbIxX JaH- 
HBIX lo HpuBecy FeO u TizOs (cm. ra6a. 1) ucksouaer BePOATHOCTh HaxoxwKeHua 
TiOz B anocoBuTax anamu3HpoBaHHBlx oOpaslloB, HeCMOTpsA Ha TO, YTO, NO peHT- 
PEHOBCKUM JAHHBIM, COfepKanve AByX3apAJHbIX MOHOB B pellieTKe aHOCOBHTA 
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pusHaeTcA BOSMOxKHbIM (°,°). Hanwuve B cocTaBe aHOCOBHTa u30bITKa Tpex- 
{IH UeTbIPeXBaleHTHOrO THTaHa (cM. Takxxe (%)), CBaA3aHO, O0-BuJMMoMy, 
YCNOBMAMH IylaBoK. ONbITaMM Mo BOCCTaHOBJIeHHIO aHocoBuTa (”) ObIO ycTa- 
(OBJIEHO, UTO KOHUeHTpalua TiezOs B pellieTKe aHocoButa (Jo BbIeleHHaA TizOs 


WAO Tessie 4) 


|KuMHYeCKH cOCTaB aHOCOBHTa H Waka. Pacnpefewenve KOMMOHEHTOB Mex Ly :basaMu WaKa* 


OG6paser, Ne 228 O6pasen, Ne 172 O6paser, Ne 170 


XuM. cocrap | Pacmpen. KOM- xuM. cocras | Pacipew. KOM-| xy. cocraB 
Sti: MOHCHTOB NOHCHTOB 
max | 20°°- accede creo | =, | aHoco- Sa Ae, CTEKNO} a, | auoco- 
BUT 78,79%,#* 21,3% BUT 11,8%* 28,2% BHT 
SiO, o, 94) 0,21 5,9 7,00) 0,06 he 10210706 
TiO, Ld), 9/002 00) 43 .n0n| 2,0 Mezor (7 (OO) LO Bds0.1| Oe! osu voloza 72 
Al,O3 (Tao GOD OST = 20) DOS OS OO eNO) 6 814 8);43 
S203 Se! OMCs al tal AA) N69 ee sil, Zia ein Ze AO OLE de aks 
Ti,O3 PUERTO PIE Oi WPAN ayes OE Syl WPA eV lll AOS Ale | Ay Ae | D7 sll! PRYE@ 
MnO Gam Oni Oro: ded fa aOnareyp O52 |) Ala 1,20) (OF48 
CaO ORS2 TR OR2OHION2 a MO ell OFS2 FP OROG OFT OR, 0,20) 0,04 
MgO CANS TOO See a ShOO MC ODA Oa 1354 Foo) 5,99 
FeO — RUS een — — AZ Ons — — 2,38 
Fe 1,48 — — — 1,38 == — — 3,04 — 
x 104, 20)102,62| 78,7 |23,2 |101,24/104,04) 71,8 | 28,8 |105,03)/100,88 
| 101,9 100,6 
| TIpusec (onpiru.) 3,28 3yo4 3,62 
[Ipupec paccy. m0 
| FeO u Ti,O3 B70) 3,30 3,86 


* XUMMUECKHe AaHaJIM3bl AHOCOBMTOBHIX PpakUHi U WaKoB npoBe ens l. WM. Popmenunon. 
** lo aHHbIM KOMMUCCTBCHHOrO MMHepasOrvyeckoro aHasinsa. 


1B Brille CAMOCTOATEIbHOH (asbl) MOXKeT U3MEHATHCA B BECbMa WIMPOKHMX Tpejle- 
jstax. ITO aeT OCHOBAHHe CUHTATH, YTO AIH OOpas0BaHHA AHOCOBHTA C H3ObITKOM 
'TizOs TpeOyroTcA ycNOBUA AIA Ooslee CHbHOFO BOCCTAHOBJIEHHA WIaKOB, YeM 


| AA oOpa30BaHHa aHOCOBHTa c H36bITKOM TiO. CneqyeT OTMeTHTb, UTO OOPaslbl 


TaOauna 2 


Pacuer xMMuuecKOrO COCTaBa aHOCOBHTAa 


issj 
8 Mosexy anpHpte KOJHUeCCTBa H UX 
a. COOTHOIMWCHHA 
8 ®opmyaa 
a TiO, | cri, Al, Fe)2O,|(Mg, Fe, Mn) O 
228 |707(16) 263(6) 218(5) 2 [hs, fee. Mn) O-2 TiOg] 
6 [(Ti , Fe),03-TiOg| 
172 |626(32) 333(17) 193(10) {1 [(Mg, 6, Mn) O- 2 TiOg] 
10 {(Ti, Al, Fe),03-TiOs] 
6(Ti, Al, Fe),O3 (u36pIrou- 
HOe KOJIMUCCTBO) 
170 |609(7) 294(3) 189(2) Agee ae Mn) O-2TiOs] 
3 [(Ti 1, Fe),O3- TiOs] 


aHOCOBHTa c H36bITKOM Ti2zO, (pa3HOBHAHOCTb THTAH-TpH-aHOCOBATAa) MMeIOT 
B OTPaxKeHHOM CBeTe XapaKTepHbIli pO30BbIM OTTeHOK, YTO MO3BOAAeT JMerKo 
OTMHUAaTb ee OT ApyruX pasHOBHAHocTeH aHocoBHTa, Jake He ipuOerad K XHMH- 
YecKoMy aHamu3y. HapylleHve creXHOMeTpH4ecKUX OTHOMeHHM B CocTaBe aHo- 
COBUTa B CTOPOHY M36bITKa KaTHOHOB Ti** uu Ti** Haxog_uTca B COOTBeTCTBHU 
€ BO3MOXHOCTbIO HX B3aMMO3aMelllaeMOCTH B pellleTKe aHocoBuTa, Omarojapa 
BeCbMa OJIM3KMM MOHHBIM pajluycaM. 
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IIpoBeyeHHoe HccyleJoBaHve alo BO3MO%KHOCTb NOMHMO yTOUHeHHA — 
CKOFO COCTaBa AHOCOBHTAa BbIABUTb paciipefesieHHe KOMIOHEHTOB MexK]Lly MMHe= 
PavIbHbIMH (bagamu waka. Jia STOH UenH OblIM MpOWsBeeHbl KOJMYCCTBCH- 
HbIe MHHepaslorvuecKHe aHaH3bl WIaKoB (oOpasubi NoNe 228 u 172, cm. Taba. 1) 
TOUeUHDIM MeToyom A. A. Inaronepa (8). KonrposieM TOUHOCTH CJTyKHIM NOA- 
cueTbI OJHOrO HM TOrO *Ke wuudba, pasHulla MexKLY KOTOPHIMH OKa3saacb He pe- 
Bbiluaromeh 0,5—1,0%. PesymbTaTbl aHaJIH30B IpHBOAWIHCb K BeCOBBIM IIpO- 
IeHTaM YMHOKeHHeM UnCIa TOUeK Ha yJeJIbHble BeCa MMHeEpaOB, MPHHATHIX- 
ya anocosputa 4,29 (5) u ana cTekna 3,8. 

Tlonyyennble JaHHble He NO3BONAIT CeaTb KaKUX-JIMOO 3aKJIIOUCHHH O Xa- | 
pakTepe pamipefeneHun Mey aHOCOBHTOM M CTeKJIOM TaKHX KOMMOHEHTOB, | 
Kak MgO, FeeOs u MnO, Kpome oOulero BbIBOJa O IPHCYTCTBHH HX OMHOBPeMeHHO 
B OGeHX (basax waka. BecbMa Hu3Koe cofepxKaHHve Al2Os B cTekse (2,0 H | 
0,6%, cM. Ta6. 1) Haxo_UTCA B NPOTHBOpedHH c cocTaBOM Oovlee NOHO pac- 
KPHCTaJIJIM3OBaHHbIX 3ABOJCKHX WaKOB, B KOTOPbIX IPH aHasJIOrHYHOM COJepxKa- 
Huu AleOs (nopayka 7—10%) oTMeyaeTCA MOBCeMecTHOe IIPHCyTCTBHe THTaH- 
aBrHuTa VM WINMHeIM — MMHepasOB C JOCTaTOUHO BbICOKOM KpHcTaJIM3alMOHHOK 
cnocoOHocTbio. Orca HallpallMBaeTcaA MpefmouomKeHve O TOM, YTO CTeKJIO- 
Bad CTpyKTypa WcceQOBaHHbIX 3aBOJCKHX LWWlakKOB MOKeT XapaKTepM3OBaTb 
co6oH MMeHHO Te cyyuav, Korfla Becb aJIIOMMHHH, coflepxKallulicaA B LWiake, 
lipakTHYecKH MOJHOCTbIO BXOJMT B pellleTKy AHOCOBHTA. 

IIpucytctBue B cTekse Jo 8,2% TiOe u fo 4,4% TizOs cBuyeTembcTByeT 
O TOM, UTO HeEKOTOPOe KOMMYECTBO AHOCOBHTOBOM COcTaBJIAIOMleH, BepOATHO, 
HaXOJMTCA B paCTBOPeHHOM COCTOAHHH BcTeksie. HenowHOTy BbIeeHHA KpUCTa- 
JIOB AHOCOBHTa MOXKHO OOLACHHTb BeCbMa ObICTPbIM OXNaKJeHveM MccJeOBaH- 
HBIX IWIAKOB, TO yYeHHbIX B 3aBOJCKHX YCJIOBMAX. 


Tlocrynuso 
27 1X 1956 
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Joruayn Akayqemuu nwayrk CCCP 
1957. Tom 115, Ne 4 


ITAHEOHTOJIO‘H A 


B. E. PYKEHLLEB 


MPOWUBETAHHE HW KPH3HCbI B KHCTOPHU AMMOHOHM)IENK 
(ITpedcmaéaexo axademuxom H. C. Wamcxum 21 V 1957) - 


Ilo nopelimel Knaccuukalluv aMMOHOMJeH COCTOAT H3 NATH OTPAOB; STO — 
POHMATHLbI (HH2%KHHH JeBOH — BepXHNe Tpuac), rOHMAaTHTHI (cpeHHA JeBoH — 
€PXHA MepMb), KJHMeHHM (BepXHHM JeBOH — OCHOBaHHe HHKHero Kap6oua), 
epaTHTbl (HW2KHAA NepMb — BepXHHH TpHac) HW aMMOHMTHI (HWXKHHM Tpuac — 

epXHH Mes). OOmlaa @usoreHUuA STUX OTPAAOB paspaOoTaHa JOBOJIbHO XOPOUO, 

4O JIA YTOUHEHHA MHOFHX YaCTHbIX BOMpOcoOB HYKHbI elle OovIblUWe UccJefo- 
3AHMA, OCHOBAHHbIe Ha OHTOPeHeETHUeCKUX HaOMIOJeHHAX. CuHTes Bcero MaTepHa- 
a TlOKa3blBaeT, YTO HCTOPHA pasBHTHA aMMOHOHJeH, WIMBWAaAcA WecTb reowo- 
M¥eCKMX TepHoos (qeBoH — Mes), uM 240 MHJHOHOB JleT, pactialaeTcaA Ha 
JeCKOJbKO STANOB, pasfeJIeHHbIX MOMeHTaMH Kpu3uca (pc. 1). 


200 
160 
eS 
Re) 120 
Ss 
Q 
Ss 
S 80 
3 
> 
| 40 
| se + 
| I I igor en WI 
Puc. 1. Uncno poxos ammMouonyeli’ B apycax. /— Zesou, 7/— xap- 


6on, JJ] — nepmb, /V — rpuac, V — wpa, VJ — men; 1 — aronna- 
THTbI, 2— roHHaTHTb, 3— KIuMeHHM, 4 — WepaTuTb!, 5 — aMMOHHTbl 


Tepouckulh 39Tan. AMMOHOHJeH OOocobMIHCh or OakTpHoTonyel 
|B Havasle Je€BOHCKOrO HepHoa, B MOMeHT KpyNHeHleH perpeccuu Mops. Or- 
| cola MOXHO 3aKJIOUMTb, UTO Ha NepBbIX NopaxX OHH OONTAaJIM B TeOCHHKJINHAIIb- 
HbIX OacceliHax. Bce 6ombiliee CBepTbIBaHHe PaKOBHHbI MW ycJlowKHeHve Meperopos- 
KH Obl MpHcMocoOseHHAMH IA AKTHBHOLO MWaBaHuA HW 3aXBaTa MOPCKKHX IIpo- 
cTpancrB. Kpynuble pa3Mepbl pakoBHHbl y ApeBHeWMX aroHHaTUToOB (Jo 30 cM) 
TakiKe MOATBepKMawT SITY MbICJIb. 

B ucropuu Semi JeBOHCKHH MepHog BbIJeAeTCA OTHOCHTEJIbHbIM OpOreHi- 
-yeCKHM TlOKOeM HM BbICOKMM TO/IO%KeHHeEM MaTepHKoB. OHako B KOHUe cpejHe- 
JIeBOHCKOM 9SIOXH Havaslacb TpaHcrpeccHA MOPA, MOcTHrWad MakKCHMaJIbHbIXx 
Ppa3MepoB BO (ppaHCKOM Beke, MocJie KOTOPOrO MecTaMM CHOBa IIpoucxofuua pe- 
rpeccua. BoMHorux reocHHKIMHaIIAX B KOHUe CBOHAMPOW3OIIN MOBOIbHO CHUIb- 
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Hble TeKTOHHYecKHe JBuxKeHHA. B cBA3H C STHMM COObITHAMH HY2KHO paccMali 
PUBaTb HM 3BOJIOWHIO aMMOHOMJeH. i 

AroHWaTHTbl H OTCIMBLUMeCA OT HAX BCpeHeM JIeBOHe TOHHAaTHTbI CIOKOUHC! 
MOCTeMeHHO YCJIOKHAA CBOIO OPraHH3allHl0, pasBHBaJMCb JO KOHMAa CpeHeHeBOR’ 
cKoli s0xu. B natame dbpaHcKoro Beka, T. e. BO BPEMA PasBUTHA TpaHcrpeccHy} 
IIPOH3Ol1a BCIbILIKa (bopMooOpas0BaHuA —CpefM arOHHaTHTOB BOSHUK NOAOTPA 
Gephuroceratina, pejcTaBuTeM KOTOpOroO AOCTHIMH MCKJIOYMTEIBHO BbICOKOt 
opranusauuu (Pharciceratidae, Beloceratidae), HanOombileH He To/bKO cpex 
JICBOHCKUX, HO HW Cpe/M BCeX HH KHEKAMeHHOYTOJIbHbIX rpymn. Macca aMMOHOHJek| 
OOUTABUINX Tpexje B reOCHHKJIMHaIAX, IPOHHKJIa B STO BPCMA BO BHEIIHHe Hel 
PHTOBbIe 30HbI SMMKOHTHHEHTAIbHbIX Mopel. B tbaMeHCKOM Beke, Korjla HaMeTb 
Jlacb perpeccHa, NOABHJIMCb HOBble rpyNMbl arOHHaTHTOB WH TOHHATHTOB, Bpé 
MeHaMH JOBOJIbHO CJIOXKHO OpraHH30BaHHbIX; HO OCOOeHHO MIBIMIHOrO pacliBer, 
JOCTHIIM KIMMeHHH, OOOCOOMBIIMeCA OT ATOHHATHTOB HECKOJIbKO paHblille H pact 
BUBaBIUMecA B WeIOM B HallpaBsIeHHH Bce Ooblero yIpoOwleHuA CTpyKTypb/ 
Ilo GoratcrBy H pa3sHooOpa3vio AMMOHOMeH taMeHCKU BeK CTOMT Ha NMepBO 
MecTe BO BCe€M J[eBOHCKOM TlepHoje. 

Ha rpanulle JeBoua M KapOoua Npov3olled NepBbI KpHsuc B UCTOPHH aMMC 
uouyeh. Pasmepbl ero XapakTepH3yioT CJlefyrollve MoKasateiu. B aMeHCcKo! 
Apyce USBecTHO Bcero 59pogoB, 43 KOTOPEIX 32 NpHHaexKarT K OTPAy KIHMeHHE| 
B Kone JeBoHa TofaBsAtollee OObIUMHCTBO (aMeHCKUX POAOB BbIMepJIO, KIT 
MeHHHM OKOHUATeJIbHO HCUe3JIH B CAMOM Hatase TypHeHCKoro Beka, H TOJIbKO JB) 
cma6o ClellMasIu3HpOBaHHble BeTBH, O KOTOPbIX OyjleT CKa3aHO JlaJiblle, TIpy} 
cnocoOusucb K HOBbIM yCJIOBHAM 2KH3HH. 7 

KaMeHHOYrOAbHO-TepMCKHH 9Tan. B  HHKHeKaMer 
HOYPOJIbHY!O JNOXY Hatasacb HoBas TpaHcrpeccua. B TypHelickoM Beke lipeoOse 
WasiM elle MeJIKOBOJHbIe MOps, BO MHOFHX MecTax MepexoJuBlIve B TOPPAHHKY 
SateM TpaHcrpeccuA Hapactasia H HavOoslbierO pasBUTHA JOCTHTa B BHSCHCKOl 
BpeMa. Ha rpanulle Hu2KHero HM CpeHero KapOoHa MecTaMH NpOHCXOAUJIM TeKTCH 
HMYecKHe [BH KeHuA. Bomee No3HHe KAMeCHHOYTOJIbHbIe JNOXH HU OCOOeHHO MepM. 
CKMH NepHok OTMIMYaNMch pesKHM HM BCe BOSpacTaBIUHM YCHJIeHHeM oOporeHe3s 
WM COKpallieHveM Mopeli. B 9THX ycIOBHAX HaHOosIee 2XHSHECNOCOOHBIMH OKasah 
JMCb TOHMATHTHI. 

B TypHeHCKOM BeKe AMMOHOHJeH ObIIO OUCHb MaJIO, H B WeJIOM OHH Obl 
ropa3fo IpHMUTHBHee BepXHeJeCBOHCKHX. 3aTeM, B CBASHC pasBHTHeM TpaHcrpect 
CHM, UX KOJMYeCTBO HW pasHooOpasHe Bce Oovlee BOspacTaH, MOCTHTHYB MaKCcH 
MYyMa B HaMiope, MocJie Yero HaMeTHJICA HEKOTOPbIM MepesiomM. Hopaa BCIbILLKs 
(bopMooOpas0BaHHA, CBA3AHHAaA yxKe C pe3KUM COKpallleHHeM Mopel, Npoucxoquss 
B KOHIe HMKHelepMCKOM M Havalle BepXHelepMCKOM 3M0x, Korfla BOSHHKJ 
CaMble CJIOXKHbIe B MOPosOrHYecKOM OTHOWeHHH THMbI ronvaTuToB. PasBuryi 
KAaMEHHOYTOJIbHO-epMCKOrO KOMIWJIeKCa AMMOHOHJeH Havaloch C AByX oven’ 
IIpOcTbIX pooB, H3 KoTOpbIX Protocanites NpHHalieKal K aroHuaTuTamM, 
Imitoceras — k ronvatuTam. [lepppiii Obi pofoHayabHHKOM JVIMTeIbHO Cy 
mecTBOBaBIUero NofoTpxAAa Prolecanitina. Or Broporo B Hatame KapOona ore 
JIMJICH HM ObICTPO 3aBOeBAaJI KUSHEHHOE MpOCTpancTBo OOMIMp Hb NofoTpag Gonia 
titina. B Janbueliitem pasBuTHe ABYX BeTBeli IWIO NapamienbHO, HO c NOcTOAH 
HbIM NpeoOaanHveM rOHHaTHTOB Hayl aroHvaTuTamu. B cBoem nocrynaTesbHON 
(BYOKeHHM Karka U3 STHX PpyMl AOcTursa HanOoNbiWero COBepMWeHCTBAa HM OFeH 
BbICOKOH OpraHsall\HH B MlepMCKoe, OCcOOeHHO B BepXHellepMcKoe Bpemsa (Medli 
cottiidae cpequ aronuaturos, Cyclolobidae cpequ ronuaturos). KamexHxo 
YPOJbHO-MepMCKHe AMMOHOMJeM OONTAIH B eOCHHKMHAIbHBIX Oaccelinax, pe 
MMYleCTBEHHO B CIOKOMHBIX 3asIMBaX HM OyXTaX, a TakxKe B Goulee yaeHHOl O71 
Oepera 30ne menbtha. OHH ABHO U36era OTKPHITHIX NpocTpaHcTs SNMKOHTHHEH 
TaJbubIxX Mope. B apTHHCKOe BpeMa OT arOHHATHTOB OTeMICA OTPA WeparH 
TOB, MpeACTaBuTeM KOTOPOrO Ha MpOTs2KeHHU NepMcCKOro Mepwoya OblWIM HU Mai 
JIOUMCJICHHbI HW HA3KO OpraH30BaHbl. , 

Ha rpanuie nepMu 4 TpMaca nponsollied BTopol Kpusuc B UcTOpHH aMMOHO! 
ujen. Ecan B cuuusanlicKoe (Ka3aHcKoe) BpeMA, TO MMeIoNIuMca JaHHbIM, cyte’ 
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HCTBOBALIO 45 polos, TO B [Ky sbRucKoe (=TaTapcKoe) BpeMA—yxe TosbKo 15, 
| 43 KOTOPbIX BOCeMb OTHOCHJINCb K lepaTuTam. K wavasy Me3030lcKoli Spb! He- 


] OObIa HO Pe3KO COKpaTHJIMCb MopcKue Oacceliusl. [ardopMenuble u wesbPosble 


MOpA HCUe3JIH, a BMeCTe C HMM NpekpaTuJiM CyLecTBOBaHHe A MpHcnocobseHuble 
K 9THM YCJIOBHAM aMMOHOHeH. TounaTuTbl BbIMepJIM MOMHOCTHIO MU GecceQHO, 
HAPOHUATHTI NepeuwwiH B TpHac (Sageceratidae) u, xoTH MMe/IM OYeHb BHICOKY10 

OpraHHsalvio, Ao KOHMWa CBOero CyllecTBOBaHUA Olu rpynnol copepueHHo 
NOAUMHeEHHOrO 3HayeuHA. TocnofcTBo nepellimo kK WepaTuram. 

TpuacoBul a3tTan. Ocnosubimu ocobeHHocTAMu TpHacoBoro MepHosa 

) Ob: BbICOKOe MOO%KeHHe KOHTHHEHTOB HM NOJIHOe HX OCYleHe, coKpalllenve 
TeOCMHKJIMHAJIbHBIX MOpel, OTHOCHTeJIbHbIM oporeHwyecKHH noKol. B tTaKux 
| YCNOBUAX HaUaJICA HOBbIM STAM B SBOMIOWMM AMMOHOHJeH, KoTOpad Wa Tenepb 
j TO] 3HaKOM IIpucnocoOseHUA K ryOOKOBOAHBIM YCJIOBHAM COXpaHMBLIIMXcA reo- 
| CHAKJIMHAJIbHbIX OacceHHOB. 
B lepMcCKUX MOpAX LeparTuTbi He Hrpasv CKONbKO-HHOY [Ib CyMlecTBeEHHOM pow. 
} Ilo cBoe opraHHsallMu OHH ObLIM HecpaBHeHHO HH2Ke OMHOBPeMeHHbIX C HUM aro- 
 HMaTHTOB MW TOHMaTHTOB. B Hu>KHeTpHacoBylo SMOXy pa3sBUTHe WepaTuToB Mouy- 
| WHO HeoOblualino OypHble TeMMbl — U3 CKU@CKUX OTMOXKeHU USBecTHO yxKe 
# oKoN0 120 pogos. Peskoe coKpallleHve WebPoBbIX 30H OTTeCHHJIO BbIXKKBILME 
} Tpylbl B Coulee riyOoKOBOAHbIe y4YacTKM TeOCHHKJIMHAJbHbIX OacceliHos, rye u 
| Hayaslocb ObicTpoe UX pasMHO*KeHHe H Mpucnoco6sleHve K HOBbIM 9KOJOrHYeCKHM 
) yculoBHaAM. OCHOBHad MaCCa HMKHETPHAacoBbIX WepaTHTOB MO CJIOMKHOCTH CTpPyK- 
Typbl ycTyNafia MHOrMM NepMcKMX rpylnaM, HO 3aTeM MOCTeMeHHO BbIeIHMCb 
BeTBH C BECLMa BbICOKOMOpranusauMenl (Arcestidae, Pinacoceratidae), cymlecrBo- 
| BaBllHe MOUTH JO KOHLa TpHacoBoro Mepvoya. B ckusbcKoe BpeMA OT epaTHTOB 
j OTJeNHICA OTPA AMMOHMTOB, MpefcTaBHTeH KOTOporo Ha MpoTAKeHuu Bcero 
| TpMacoBOrO NepHosla Obl He TOJIbKO BECbMa MAJIOUHCJICHHbI, HO UM CpaBHUTeJIbHO 
HH3KO OpraHH30BaHbl. 

Ha rpanulle Tpvaca HOpbINpousolled TpeTHH KpH3HC B HCTOPHu aMMOHON{Zel. 
) Ec 43 HOpHHcKHX OTJOMKeHHH UsBecTHO OKONO 90 posoB, TO 43 paTCKHX — 
yxKe TOMbKO TATb. K KOHIy TpHacoBoro NepHoya Bce WepaTHTbl BbIMepsH, HO 
|:coxpanuica HeOombuiok nofxotpay Phylloceratina — jonroBeyHas, cabo u3- 
‘MeHUMBaA rpylia AMMOHHTOB, HCXOAHaA AIA BCexX MocNelywwux cusorenerH- 
‘YeCKUX BeTBeH 9TOrO OTPAsa. 

lOpcekoMenoBok atTan. Mcropua Semin B lopcKoM H MeJOBOM 
Tepvofax Oblia cOx%KHOK UH MHOrooOpa3sHOl. PesKo BbIpaxKeHHble reokpaTuue- 
ckve yCJIOBUA TpHaca Mocle KPyNHbIX OPpOreHHYecKHX JBYXKeHUH Ha pyOexKax 
| Tpwaca U 1Opbl CMeHHJIHCb TaslaccoKpaTHYecKHMH YCJIOBHAMM. B 1opcKoM HepH- 
Ole NpoucxosMua KONOCCabHad TpancrpeccuaA, UpepBaHHad NOMHATHAMM V1 pe- 
rpecCHBHbIMH JBY2KCHHAMH HHKHEMeJIOBOH 910xu. Bropad orpoMHasd Tpaucrpec- 
CHA Hatasacb B albOcKoe BpeMA HW MpOouKamacb BCIO BEpXHEMEJIOBYIO SMOXy. 
ToJIbKO B CAMOM KOHIe Mevia, B CBA3H C pe3KHM YCHJIeHHeM NOAHATHH, MpoH3o- 
mia 6onbuiad perpeccHsA. 

Hosbie ycOBMA %KH3HH OKA3aIMCb IIPHroOAHBIMH TObKO QA WpescTaBuTeneti 
noforpaga Phylloceratina. Or Hero B }pcKoe BPeMA OTeMHIHCb Ba HOBbIX 
Nofotpafa amMonutow — Lytoceratina u Ammonitina. B yanbHelitiem Bce Tpu 
PpyMNb! cylllecTBOBasIH JO MaaCTpHXTCKOrO BeKa MesoBoro Mepuoga. IlepBnle top- 
Ke AMMOHUTH! OTMIAIMCb elle CpaBHHTeIbHO HH3KOH OpraHv3allel, HO 3a- 
TEM B Tpoliecce COXKHOM SBOMIOMMU JOcTuraH BpeMeHaMH OoJIbUIOrO COBepWeH- 
cTBa. Hopolt W XapakTepHoOH YepTOM lopCKO-MeNOBOrO STalla pasBHTHA AMMOHOH- 
eli Obl IWMpOKHM 3aXBaT MMH SIMKONTHHCHTAJIbHBIX MOpeH, CONpOBO*KLaBlwUniica 
MHOrooOpasHbIM TpHicrocoOmeHHeM K HOBbIM YCJIOBHAM XKH3EH. 

B cBxA3H C HHKHeMeIOBOH perpeccHelt B paSBHTHHM AMMOHHTOB HaMeTHJICA 
BpeMeHHbIM ynafok. M3 topcKHx rpyNl TombKO MpefcraBuTedH HasceMelicTB 
Oppeliaceae u Perisphinctaceae joxuBaIM B HHKHeMeOByI0 sN0xy. B 3To xe 
BPeMA OHA 3a pyro BOSHHKaIH HOBble rpylMbl cpequ nosorpagzos Lytocera- 
tina u Ammonitina; Ho ToJbKO B asIbOCKOM BeKe, T. €. B HaYaJIe HOBOM TpaHc- 
Ppeccuu, HMesa MeCcTO pe3Ka BCbIIKa PopMooOpasoBaHHA; O Hel KpacHopeyuBo 
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POBOpHT BbICOKMM NHK Ha Hawleif cxeMe (cM. pyc. 1). Sarem HacTyMua NoNOC} 
HOBOrO, elle Goslee 3HAUUTebHOrO yiagKa. Ye Cpe TpHacoBbIX M 1OpCKH | 
aMMOHOMJell BpeMeHaMH pa3sBHBasWCcb POpMbI C HEHOPMA/bHOl paKOBHHOH, H| 
TAM 3TO ObWIO ABJIEHHeM peAKHM; B MeJIOBOM NepHoOJle KO/IM4eCTBO HOAOOHbIX (op!) 
pesko Bospocwio (Pictetia, Baculites, Turrilites, Nipponites 4 MH. Ap.). PasBy} 
THe lo STOMY MYTH Oblo MpHcnocoOJieHHeM, C OMHOH CTOPOHBI, K NevarHdecKOM } 
TaCCHBHO MvlaBalolllemy oOpasy 2KH3HH, ac Apyro — kK OOMTAaHHIO Ha AHe MOpSs| 
B BepXHeMeJIOBy!0 9IOXY, KPOMe Toro, MOABHJIMCb AMMOHOH Jeu C LepaTHTOBOk 
jionacTHOH suMHvel (Engonoceratidae, Tissottiidae) uu Jake C TOHMATHTOBOE 
neperoposKolt (Flickia, Neolobites). Mx paspurve ilo No NyTH Oombuoro yup¢ 
WLeHUA OpraHhsalluu UW 3HaUHTe/bHOrO BOSBpaTa K MpOLWIOMy. I 

Ha rpanulle Mela H NaseoreHa MpOvsollesI YeTBepTbId KPH3HC B MCTOPHH al 
MOHOHJel, HMeBIUMH poKoBble nocslegcTBua. Tocuie QMTebHOM HM OsecTALeh 
SBOJIOWMU, MpeososieB pAl KPHTHYeCKHX MOMeHTOB, AMMOHOHAeM MpekpaTHd 
cBoe CyllecTBOBaHHe. Bue3sanHoe HX BbIMHpaHve B KOHIe MesOBoro Nepuosi 
CBA3aHO, NO-BUAUMOMY, c ObICTpO HapacTaBLUHM pasBHTHeM Apyrux rpynn rom 
BOHOrHX MOJIsIOCKOB — JleKanog’ H OKToNO,. AMMOHONAeH, He BbIepKaB KO) 
KYPeHIUMH STHX HeEOObIMaHHO XHUHbIX MH NOABY2KHDIX KUBOTHDIX, CHA4aa NpoOu 
yepes Moulocy 3aMeTHOH Jerpaauun, a 3aTeM OKOHYATeEIbHO UCYeSIM C IMI 
Sem. 

Bplpogb. Haw Kparkua 0630p nosBomser cilemaTb ABa oOoOmlarolly 
BbIBosa. |) Kaxk abl orpay AMMOHONAeH HaYMHaJICA HEMHOPOUMCJICHHOM rpyiinc 
IIPHMMTHBHBIX (OPM H 3aTeM, PasBuBasicb, JocTural OoublWoro MpolBeraHy} 
M OUeHb BbICOKOM opranusauuu. Mcxoquaa rpynla kaxoro HOBOrO OTpPALa OBIE 
HeCpaBHeHHO IIPHMMTHBHee HahOOJlee COBEPLIeCHHbIX NipefcTaBuTeseH usoreH 
THYECKH IpeAWecTBOBaBLero OTpsAga. KnuMeHHu H MeJIOBble AMMOHHTHI CocTaly 
JIAJIM UCKJIOUeHHe 3 OOMero NpaBHla; BCIeACTBHe JaBsJIeHHA BHEILUHUX, CKOpe 
BCero, OMOTHYeCKUX (akTOPOB, HX IBOJIOUMA Wa IpeMMylleCTBeHHO B CTOPOEE 
NOHMKeHHA OpraHhsauun. 2) Dranbl NpOUBeTaHHA H MOMeHTbI KPU3HCa B pasBli 
THM AMMOHOHJeH TecHeHLIHM OOpa30M CBA3AaHbI C OO/IbILMMH H3MeHeCHHAMH B Mi 
Jleoreorpaduyeckoll OOcTaHoBKe, — C TpaHcrpecCHAMH M perpeccHAMH, KOTOPbI 
CTHMYJIMpyA 2BOJIOUMIO OLHUXTpynn, BenH K rH6enu Apyrux. Ipu orcyTcTBE 
OuoTH4ecKUX OapbepoB 3axBaT MpOcTpaHcTBa M WIHpOKaA 9KOMOPHYecKad dKii 


NaHCHA UpPOWCXOAMIM B YCJIOBHAX KaK TPpaHCrpeCCHBHbIX, TaK HW perpeCCHBHb 
ABYXKeHHU Mops. 


TJaneontonornueckuli HHCTHTYT Tloctynus0 
AxkajlemMuu HaykK CCCP 20 V 1957, 
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MAJEOHTOJIOI H fl 


A. T. WIAPOB 


CBOEOBPASHBIE MAJIEOSOHCKHE BECKPbIJIbIE HACEKOMBIE 
HOBOLPO OTPAA MONURA (INSECTA, ARTERYGOTA) 


({[pedcmaeaeno axademukom H. H. Ill manveaysenom 28 V 1957) 


IIpu cOopax uckomaeMbIxX HaceKoMbIX B Ky3Hel{Kom Oacceline Ha MecToHa- 
xomwenHu Kaviran (0 mpaBomy Oepery peku Konjompbl y cena Bepxunli Karan 
Ky3eeesckoro p-Ha Kemeposckol 06.) akcnequunet Ilaneonromormyueckoro 
wuctuTyta B 1949 r. Obi HalifeH oTMeuaTOK OprolukKa WIeHHCTOHOrOrO C AWIMHHOL 
YIeHHCTOM HuTbIO (puc. 3, V!), onpeflemuTb CHcTeMaTHYeCKOe MOMO2*KEHHe KOTOPO- 
ro Tora He NpeAcTaBsANOCb BOSMOXKHM. B 1954 uv 1955 rr. K. C. Kocrunolt 6nl- 
HO HalieHO Ha TOM %Ke OOHaxXeHHH CeEMb OTMeVATKOB CBOeCOOPaSHbIX YWICHHCTO- 
HOrUX, HMeIOULMX Takoe Ke cTpoeHve Opriouika. OAHAaKo UH 9TH OTIeYVaTKH Ob 
WM (bparMeHTap HbIMH HJM MJIOXOM COXpaHHOCTH H He JaBasIM BOSMOXKHOCTH C ON- 
PelesIeHHOCTbIG TOBOPHTb 06 HX CHCTEMATHYECKOM TIOJIOX%KCHHY; TAKUM Xe cppar- 
| MCHTapHbIM OKA3aJICA elle OMMH OTMeYATOK Takoro %Ke WieHHCTOHOroro, HalijjeHn- 
| HIM skcnequunell IIMH B 1951 r. Ha TOM Ke OOHaKeHHH HM COBCeM HeaBHo OOHa- 
} Py2KeHHbIH MHOIO CpefM OTMeYaTKOB HaceKOMbIX incertae Sedis. 

B 1956 r. B npoflomKeHHH 2 Mec. A MpOBOAH COopbl HCKOMaeMbIX HACEKOMBIX 
Ha yHOMAHYTOM OOHaKeHHH UH Halles 25 oTMeYaTKOB TaKHX 2%Ke WIeHHCTOHOrHX, 
HeKOTOpble H3 KOTOPbIX OK43aJIHCb MpekpacHol coxpauHoctnH. M3yyenne 3sTux oT- 
MledaTKOB MPpHBeJIO MCHA K 3aKJNOUCHHIO, YTO OHH MpPHHafviexkaT NpescTaBuTeJiaM 
HOBOrO OTPAJla MepBUYHO-OecKpPbIIbIX HACEKOMBIX, O1M3KOrO K Thysanura, H 4TO 
TlomoOuble »*e HaceKoMble OblIM oNvcaHbl Ooslee 70 meT Ha3aq U3 BepXHe- 
KapOoHoBbIx oTMOx*KeHHH DPpanunn IL. BponbaApom kak NpescTaBuTesH oTpsAa 
Thysanura nog uMeuem Dasyleptus lucasi Brongniart, 6e3 yKa3aHua, K.KaKOMY 
ceMelicTBy OHH oTHocsTcA (”, °). K comkadennio, Bpoubap He Jal pucyHKa WH 
tbororpadbuu 3THX HaceKoMbIxX. Tpu oTmeyatKa D. jucasi ObiiM m032%Ke NepeaHbi 
A. Tauquuputy 4 ux UpesBblualiHo cxeMaTHYecKoe H300parKeHHe MIpHBeJeHO B ero 
IWMpOKO H3BecTHOH MoHorpadun (°). Ilo onpexenenuio Tanqunpuia, Ba us HX 
MpwuagiexkaT mayKooOpasHbmM (43 oTpaga Thelyphonida), a tperuli umeer 
OobuIoe CXOACTBO C NPHMHTHBHbIMH HCKOMaeMbIMH pakoOOpasHbIMH, HO H3-3a 
Oxo COXpaHHOCTH Gosee TOUHO He oMpeyetuM. Takum oOpasom, D. lucasi 
Obin orHeceH Tan,upuiem K rpynne dopM, olWMOO4HO MpHHHMaeMbIx 3a Hace- 
Komblx. Baarosaps aproputery Tanqupuia B oOjacTH Maseo2HTOMOsOrHu 
STOT B38, HHKeM He MOABeprasicA COMHEHHIO H MpOUHO BOLeJ B MaJIeOHTOJIO- 
THYecKylO HM 9HTOMOJOrHYecKy!O JIMTepaTypy. 

Cys mo onucanuto Bpoubapa wu pucynkam [anfmpuia, MMeBUIMecA B UX 
pacnopsxKeHHM OTMeyaTKH ObIIH, MO-BAJMMOMY, BCe NVIOXOM COXpaHHOCTH, Tak 
Kak Bpoubsap oTMeuaeT, TO TPYAHO pasMYMTb YMCO WICHMKOB aHTeHH, MaJibil 
WM KoHeuHocTeli, HO TEM He MeHee M10 TAKHM OCHOBHbIM MIpH3HaKamM, Kak Ppa3MepbI 
M (bopMa Tesla, WHcMO CerMeHTOB M UX BeMHYMHA, HaJIMdve KOPOTKHX WaCcTbIx 
BOJIOCKOB, MOKPbIBAaIOWAX TesO, MpHCyTCTBHe AMHHOH aOfOMMHaNbHOM HUTH 
M OTCYTCTBHe JIpyrHX MpWaTKOB Ha KOHIe OpIollKa, MOXKHO C yBepeHHOCTbIO 
8aKJHOUNTb, YTO ONHCbIBaeMble 3feCb WICEHHCTOHOrHMe OTHOCATCA K TOMY 2Ke OTPA- 
Ay, cemefictBy 4M axe poxy, uto x D. lucasi. BMecre c TeM, He BOSHMKaeT HH- 
KaKUX COMHeEHHM B TOM, UTO 9TH WICHHCTOHOrHe ABJIAIOTCA TWepBHUHOOeCKpHI- 


JIbIMM HAaCeKOMbIMH. 
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Tlogknacce APTERYGOTA 
Orpag MONURA SHAROV, ordo nov. 


JLuaruos. Tonoparunornaruas (puc. 1), coeqMHeHHad c TYOBMIeM LIM 
POKUM OCHOBaHKeM, 10-BHJMMOMy MaJlONOxBy2KHad. I'a3a XOpOllo pa3sBHTbl} 
MHorotaceTouHble. PoroBble opraHbl cBOOo/Hble (9K30r HaT HI Tun). MakcusaAp} 
Hble [WaJIbIIbI CHJIbHO pasBUTbI. B rosOBHO KalicyJIe HMeloTCcA PYAHMeHTHI TeprHy) 
TOB MaHHOYJIApHOrO, MaKCHJIApHorO HM WHxKHeryOHorO cerMeHTOB. TyJIOBHIY 
TOMOHOMHO pacusieHeHHoe, CBepxy Oe3 ACHO BbIpaxKeHHOro pasfemeHHA Ha rpyA 
u OpIowIKO, cocTonT u3 14 cerMeHTOB H OKaHUMBaeTCA HeMapHOH WIeHHCTOU HHTbE 
IIpHOM3UTeIbHO TaKOli 2%Ke JVIMHBI, Kak TysoBute. LlepKu orcyTcTBy101 
TepruT 1-ro TysOBMU,HOro CerMeHTa yKe, YeM CJleflylouWe 3a HAMM TepruTby 
Teprut 14-ro  TysoBuuHor} 
CerMeHTa IIPHONH3HTeJIbHO Tal 
KOM Ke JWIMHbI, Kak H 1-ro cer 
Menta. Ha cnuHHOH cTOpoH} 
B]OJIb BCeX TEprHTOB TYJIOBUIL 
TpOXoQuT WOoB, pa3jesAIOUIH! 
UX Ha paByloH JiIeBylO MOVUICK 
BUHbI. BoKoBble Kpaxk TepruToyp 
oOpasyloT JIOMACTH, CBELIMBAalol 
WHeca BHH3. Tp lepBbix TyJIO}y 
BHUHbIX CEfMeHTa HeECyT KOHEUH 
HOCTH, COCTOAMMe 3 cpaBHEd 
TeJIbHO KpylHoro KoKcaJIbHOr 
yeHHKa, HeOoJbloro BepTsy 
ra, IpHOH3HTeIbHO PaBHBIis 
pasMepos Oef[pa, rouleHH H OD/) 
HOWICHUKOBOM sanKH uW e2HH 


Puc. 1. Tonosa u mepeqHAA YacTb TyoBuINa Dasyleptus CTR ee ee 
uc. 1. B ; 
brongniarti sp. nov. Kona. TIMH Ne 1197/ 594. T,,,, BHAHoro mperapsa. OcrasbHbile 


T mx» 1 1p— OCTATKH TeprHTOB, COOTBETCTBEHHO, MaH]H- TY SORT EES ee ee 110-BP If 
O6yAApHOro, MaKCHJIJIAPHOrO H HMKHeryOHOrO CerMeH- AMMOMY $4 HCKEOIC aaa 
ToB; oc —Taaga, p. mx —MakcuamapHbe nanpmst,  WOCJeQHAX, HecyT rpuderbKrg 
‘sc — cyOKoKca, cX — KOKCasbHbIi uneHHK, tr —psep- Y caMOK HMeeTcaA aAuekwaliy 
Tayr, fe — Oempo, ti — TomeHb, ta — manka, pla — — o6pasoBaHublil pHAaTKaM jh 
pRERaPS ll-ro u 12-ro tTynoByutHErt 

C€rMeHTOB. 

Cpapueune, Ilo Takum OcHOBHbIM IpH3HakaM, Kak CerMeHTHBIi cocta’s 
Tejla, 9K30rHaTHbIli THM POTOBOrO alMapara, CH/IbHO pasBUTble MaKCUJWIAPHBHe 
‘MaJIbIbl, MHOro*aceTOuHble COMKUble Pasa, HaNM4He AliLeKsaqa, OOpasoBaHHorp 
opuyatKamu 1|1-ro u 12-ro Ty MOBHULHBIX CerMeHTOB, H HaHUve JWHHHOM XBocTC) 
Bol HUT, orpayq Monura HavOovtee 6.1M30K K orpaay Thysanura. CxoycTBo umees} 
‘CA TakKe HM B IpHCyTCTBHH y HeKoTopbIx Thysanura pyqumeuta Tepruta MakcuJ| 
JIAPHOPO CerMeHTa, OOBIUHO paccMaTpMBaeMoro Kak rumoctoma (*), a TakxKe Han. 
wu y auunnKku I Bospacra Lepisma saccharinum L. reprura HuKHeryOHorp 
cermenta (*). Or Thysanura orpayq Monura oramuaetcs HepacuneHeHHolt anKolr 
C C/(MHCTBeHHBIM KpyNHbIM Mperapsom (y Thysanura manKka TtpexunenuKosBale 
M UMeeT TPH KOroTKa — COOcTBeHHO MIpeTaps HU ABa aTepabHbIX), OTCYTCTBHEE 
Wepok, HaJiMdHeM PpyAHMeHTa Tepruta MaHAMOyAApHoro cerMeHTa H HeGonbUIMN 
TepruToM 1-ro TYMOBHIHOrO cerMeHTa. , 
Pan oco6enHoctet, o6Mux Aa Thysanura u Monura, y HocweqHuX OKa3bb 
BaloTca Oosee IPHMUTHBHBIMH. PyQMMeHTbI TepruTOB MaKCHJWIAPHOTO HW HYOKHE 
‘ryOnoro cermenta y Monura 6onee pasBuTEI, YeM y B3pOcJBIX Thysanura, 6omet 
PasBUTbl HW MaKCHJWIAPHble MaJibMbl, MO-BHAMMOMY BbIMOHABUMe y Monurde 
KPOMe TAKTHJIbHOH, TAKXKe HW (PYHKUMIO ONOPbI AIA ToOBEI. Pacumenenne Hor Gone 
FOMOHOMHCe, IIpHOMKalolleecA K TAKOBOMY y paHHUX Bospacros Thysanura (4{§ 
ger TEPrHTbl, He HaJleratollde Ha CTePHHTb! (KOKCOCTepHHTH!) OprowiKkill 
‘796 : 
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coBpeMeHHBIX Thysanura He BCTpeyalorca HM M3BeCTHbI TOJbKO WIA TPHacoBore 
eMelictBa Triassomachilidae (*), Ho y NocaeqHMX Teo Gouee yNMOMIeHO Jopco- 
BeHTpasIbHo, ¥eM y Monura. 14-f% TyoBuMHDIi cerment Monura Govee pasBut,. 
em y Thysanura; y mocmefqHax OH pefyUMpoBaH UM CIMT C XBOCTOBOM HUTbIO: 
1°, *°). O6oco6seHHOcTb 14-ro TyoBuHOro cerMenta y Monura or xBocToBolt 
HATH MOSBOIAeT PACCMATPUBAaTb NoCJeMHIOIO He Kak Npov“sBosHyto0 14-ro TyM0- 
BUUIHOrO CerMeHTa, a KaK CAMOCTOATEbHbIM OTJes Tea, XOTA Ipupofla sToroy 
pTWea MWO-lpexHeMy ocTaeTca HesicHoli: cpeau Atelocerata Taxol oTgem Tema! 
BcTpewaeTcd TOJIbKO Y HaceKoMbIX. [ycToH NoKpoB H3 BOJOCKOB — roMoJOroB 
elyek Thysanura — TakxKe mpejicTaBiaeT coOoli NpuMuTHBHY1O OCOGeHHOCTS. 
Hexkoropble ocoOeHHocTH cTpoenua Monura BcTpeyaiorces Cpe HHSILMX Mpey- 
raputesieh Atelocerata: HeOombwok 1-f TyNOBMULHbI CerMeHT C Y3KHM TeprH- 
roM uMeetca y Chilopoda, Pauropoda, Symphyla, Protura, Collembola u Diplu- 
ra> HepacWIeHeHHaA slallKa C NpOcTbIM KOHYCOBHAHbIM Tperap30M CBOlcTBeHHa 
mourH Bcem «Myriopoday, 3a ucKmoyeHHem Scutigeridae. 
Bpoupap (°®, *) paccmarpupan Dasyleptus kak mpeqKa coBpeMeHHbIx Thy- 
anura. C 3THM MOXKHO Obvio Obl cormacuTbes, ecu 6bI y Monura 6bliuw Kakue- 
MOO MpvaTKH, TOMOJOrHUnble WepKaM; HX MOMHOe OTCYTCTBHe 3acTaBsAer 
paccMatpHBaTb Monura kak OoKOByIO H ellie BeCcbMa IIpHMUTHBHYIO BeTBb 
ajleo30HcCKUX TH38aHypooOpasHblx Apterygota. 
| Tlo KpylHbIM TaKTHJIbHO-ONOpHbIM MaKCHJJIAPHbIM TasIbMaM MOKHO Ipel- 
qojiaratb, uro Monura »%wJIM Ha Cyle, HO NO-BHAUMOMYy BOJH3H BOJOeMOB, O 
1€M CBUJeTebCTBYeT HX YacTad BCTpeyaeMOCTb B OTMOKeHHAX (y Bponpapa 
IO OKONO 50 oTMeyaTKOB, B MOeM pacnops»xeHHu—34 oTMeuaTKa 43 OOULero 
WMcyla oKoso 2500 oTmeyaTKoB, coOpaHHbIX Ha MecTOHaxoweHHu Karan). 
(ulor HaTHoe CTpoeHHe roJOBbl CBUeTeJIbCcTBYeT O TOM, TO Monura He OblwIH XHUI- 
HMKaMM, a IIMTaIMCb, NO-BUAMMOMY, pacTHTebHOM NMWeH WIM PHMIOWMMH Opra- 
wuecKUMH ocTaTKaMH. IIpu nepesBHxKeHUM 3TH HACeKOMble OMMpasucb Ha Mpe- 
rap3 —cnoco6, XapakTepHbld Jad «MHOroHOxeK», Protura, Collembola u 
WDiplura, a cpequ Thysanura — sump yaa muuunoK I—III Bospacros (°). 
PacupocTtTpaHeHHe H BO38pPacT —crTeaHcKkHl Apyc BepXHero 
apOona Wpanunu (KoMMeHTpH), HWKHAA MNepMb toro-3anaquHok CuOupu 


4 


CoctasB otTpafa—! cemelictBo, 1 pox c 2 Buyamn. 


Cem. DASYLEPTIDE SHAROV, FAM NOV. 


Wuaruos. AHTeHHbI KOPOTKHe, MaOWIeHHKOBbIe, C JBYMA OOJIbLIHMH 
PCHOBHbIMH WieHuKaMH. Tileksaq KOPOTKHH, ero KOHell HaAXOAMTCA Ha ypoBHe 
bajluero Kpaa Tepruta 13-ro TymoBuiHoro cermenta. Teprur 13-ro cermenTa 
Dobie Tepruta 12-ro cerMeHTa. 


PomDasyleptus Brongn lam, (3385 


Tun pojga — Dasyleptus lucasi Brongniart, 1885. 

Wuaruos. Ina3a nomymyHuble, Cc BbIMYKIbIM HHKHAM HW MpPAMbIM WK 
jlerKa BOrHYTbIM BepXHHM KpaeM. TepruT 1-ro TYJOBMIHOrO CerMeHTa B [Ba 
basa yoKe Tepruta 2-ro cerMeHTa HW MMeeT Ha CBEIIMBAaIOWIMXCA BHH3 OOKOBbIX 
Paax, O1mKe K NepeqHeMy Kpalo HW MapassembHo eMy, yrulyOmeHHve B BuJe 
Ba. Teprur 13-ro cermeHta B Ba pa3a Wmpe Tepruta |4-ro cermeHTa. 

CoctaB poga. 2 suga: D. lucasi Brgn. u D. brongniarti sp. nov. 

3ameuaunnua. Ilockompky mpv onucanun D.lucasi Bponbsap He ynomu- 
acer 0 TAKMX IIpH3HaKax, KOTOPble MOXHO OblIO Obl paccMaTPUBAaTb B KavecTBe 
BUIOBbIX, a CPaBHUTb oTHeyaTKU D.1ucasic 9kKseMNApaMu, COOpaHnHbIMH B Kaw- 
ffaHe, B HacToslllee BPeMA He HMeIO BOSMOXKHOCTH, A ONMCHIBaIO NocJeAHHXx 
Kak lipescTraBuTesel HOBOrO BHJa, XOTA BIOJHE BEPOATHO, 4TO STOT BUA BOC e]- 
TBUM okaxkeTca cHHOoHHuMom D. lucasi Brgn. 

PacnpoctpaHeHwe HM Bo3gpactT. Te Xe, Yo HM AA OTpAta. 
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| Dasyleptus brongniarti Sharov, sp, Nov. (puc. 1—8) & 
Tonuorun. Kona. TUH Ne 1197/595 — npamol u oOpaTHbld oTMedaTOk 
ilenoro HaceKoMoro, 3a ucKnoyeHveM KoHeuHOcTeli (puc. 3, /). 
Auaruos. J\nuna tena 6e3 IpusaTKOB — OT 3 MM (io-BHAUMOMy, He: 
MOJOBU3pPeble OcoOH) Jo 12,1 MM; AwHa aHTeHH y KPYINHbIX 9K3eMIJIAPOB = 
2,1 mM; AuiMHa xBoc10B0f HuTH 8—10 MM; JWIMHa TpeX MocseqHUX WIEHHKOB Mak 
CWIIAPHBIX Na/bIl paBua coorBerctBenHo 0,7—0,85; 1,0—1,1 a 0,9—I,]1 MM 
Ha teprute 1-ro Ty0BMUHOrO CerMeHTa BOJIOCKH BeepooOpasHo paxojsTcAa Oo; 
lepeflhero Kpasi Hasayl, OOpasya sapuxpenue(puc. 1). Tomenb Kopode JalKM 


ry 
eer ensse 


i ry cpa tra er TTT Fat OA) ev, eer MP NENT TN SOD ta ST 


Puc. 2. Pexoucrpykuua Dasyleptus brongniarti sp. nov. 


Matepuaa. Kpome ronotuna, B Koniekuuu IlaneonromorHueckor® 
HHCTHTYTAa MMeeTCA 33 OTMEVaTKa STOTO Bua pasIMUHOH CTeMeHH COX paHHOCTY 
NoNe 504/231, 679/75, 966/14—20, 1197/585—592, 1197/594, 1197/596—61@= 

TeonoruuecKkut BospactT. O.M. Maptnnoza (*) cuntaerT CIO. 
Kayirana HusKHelepMCKUMH, CpaBHUBad HX, No Haxo{KaM apxauunblx Mecopteré 
C aHajloraMM apTHHCKHX cyloeB Ces. AMepuxu; E. 9. BexKxep-Murgucosa ( 
CUM1aeT STH CJIOM COOTBeETCTBYIONIMMU WIM CaMbIM HH3aM KyHrypckoro sApyca 
WJIM CaMbIM BepXaM apTHHCKoro apyca. HaxoyKa nmpeyctaButena pola Dasylex 
tus B STHX COAX CBHJeTeJIbCTBYeT O HAJIMYHH PEJIMKTOBLIX (OPM, XapaKTepHB 
jis (ayHbl BepXHero KapOouHa 3anaquon Espompt. 


IlaneoutomoruueckHit MHCTHTYT Tloctynu10 
Akaylemunu HayK CCCP 17 V 1957 


HWHMTHPOBAHHAS JIATEPATYPA 


1E. 3. Bexxkep-Muryzucosa, JAH, 90, Ne 1 (1953). 270. M. MaptHa@ 
Ba, Tp. Ianeoutonoruy. unct. AH CCCP, 40 (1952). * A. T. Wapos, JAH, 61, Ne} 
(1948); 4 A.T. li apos, Tp. Macr. mopcdonoruu xusoTHEx AH CCCP, 8 (1953). % C 
Brongniart, Bull. Soc. Ami. Sci., Nat. Rouen, 21, Ne 3 (1885) °® Ch. Brong 
iart, Recherches pour servir a l’histoire des insectes fossiles des temps primaires (189% 
7 J. Chaudonneret, “Ann. Sci. Nat., 11° Ser, 12,-tase. 2 (1950): SA.Hat 
dlirsch, Die Fossilen Insekten und die Phylogenie der rezenten Formen, 1908. 
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Puc. 3. Dasyleptus brongniarti sp. nov. J — o6mui Bua oTmeyatKa ronoruna, Ne 1197/595, 

7,5, J] — nora 2-ro TymopuuHoro cermenta, Ne 1197,594, 18,4 x ; [J] — ronopa H NepexHuii 
orqen Tyopuua, Ne 1197/594, 13  ; /V — ronona u nepeqHHit orzen Tynopuua, Ne 1197/585, 
13X ; V— cpequasa vactp TysoBHuna, Ne 1197/594, 15 & ; V7 — nocneqnne cermenTbl TYOBHULa 
WacTb XBocToBol HHTH, Ne 504/231, 14 X . a — aHTeHHDI, oc — ra3a, p. mx — MaKCHJMApHbIe 
MaJIblbl, sc — CyOKOKCa, CX — KOKCAJIbHbIM UIeHHK, {7 — BepTayr, fe — Gexpo, ti — ronenn, 
ta — namka, pta — mpetap3, st —rpudenbku, T2, Ta — Tz, Ty4 — TepruTbl, COOTBeETCTBEHHO, 

2-ro, 4-ro — 7-ro u 14-ro TYOBMULHbIX Ce€PMeHTOB 


TAH, 1. 115, No 4, IHapor 


: 
’ 


Horsage Anragemunu nayx CCCP 
; 1957. Tom 115, Ne 4 


TrHCTOJIOTHA 


Jl. B. BEPJIMH 


PHCTOJIOFMHYECKHE MNPOWECChI NPH 3A)KMBJIEHHH 
SAUWIMTbIX ONEPAWMOHHbIX PAH Y COBAK HM KOIIEK 


(ITpedcmaeneno axademuxom H. H. Ilmanvzaysenom 10 V 1957) 


SaxKkuBJeHMIO paH y coOak Obl NOCBAeH PAA cTrapbix pador (2) u HeKoTOpble 
HOBbIe HccJleqopanua (°°). Ognako OoMbUIMHCTBO MccuIeOBaTeJeH 3aHHMaJOCh 
Usy4eHHeM CKOPOCTH SMYTeM3alMH OTKPbITHIX paH, 3a2KMBaBIUUMX G6e3 LUWIBOB, 
MW YACANO MaJlO BHAMAHUA FHCTONOrMdecKHM U3MeCHCHHAM HW B3AMMOOTHOLWeHHAM 
TKAHEBbIX KOMNOHCHTOB KOKH, XOTA ONlepalMOHHad 3allWTad# paHa, 3a2KBalo- 
Maa Me€pBHYHbIM HaTAKeHHeM, HE MOKET He MMETb 3ffecb Cneun@uku. B nactos- 
Mel paOore JenaeTcs NOMbITKa BOCHOMHHTb STOT Mpobed, a TaK2%*Ke MpOMOMKUTH 
usyueHve SIMAepMaJbHbIX TKaHeH Pas /IHUHbIX MO3BOHOUHBIX Ip pellapaTuBHO 
pereHepauuu (77°). 

MatepuasioM CJIyXXHIM KYCOUKH KOH coOaK HM KOWIeK, BbIpesaHHble 13 
oONacTH OMepalMOHHbIX paH, HAHeCeHHbIX Cc COOIOJeHvVeM TpaBH aceNTHKU: 
NO], APHPHbIM HaPKO3OM NPOM3BOAMMCh paspesbl CKaJIbMeJIeEM BCEM TOJIULH KOKU 
y coOak Ha BeHTpaJIbHOH MOBepXHOCTH IIeH HM BHYTpeHHeH cTopoHe Oepa, a y 
KOWIeK — Ha XKHBOTe; paspe3 AwHHOH 8—10 cM 3allIMBaJCH IlesIKOM; 3a2KHBJe- 
Hue — 6e3 NOBA3KH. PuKcalua MaTepHasa oT coOak — opMaJIMHOM JIM WeH- 
Kep-cbopMouioM Yepes 12 aac. 1, 3, 4, 5, 6, 9, 13 u 16 cyTox, 1, 3, u 4 Mec. 
Tlocule NoBpexKeHuA, a OT KOLeK — topMasuHOM u Mo Kapnya yepes 2, 3, 4, 
nu Scytok. Kpome Toro Obiv 3acpHKCHpOBaHbl YKa3aHHbIMH cnocoOaMH KYCOUKU 
HOPMaJIbHOM KOXKM H3 Tex Ke OOsacTeH, re IpOH3BOMNJOCb OllepaTMBHOe BMelLa- 
TeIbCTBO. SaMBKa B WesMOuAuH-Napadun. Cepuu cpe30B TonmMHoh 6—10 yw 
OKpallMBaIWCb TeMATOKCHJHH-303MHOM, TeMaTOKCHJIHH-lIMKpo@yKCHHOM, Ke- 
Je€3HbIM reMaTOKCHJIMHOM No Telifenrany, asiv3apHHoBbIM CHHuM No Ilerepceny 
vu asypII-s03nHoM. Hekoropble cpe3bl Mepey oKpacKol a3ypII-903HHOM OblIM 
oOpaboranbl puOonyKsea3o0li no Bpaue (?”) B TedeHve OMHUX CYTOK. 

SmujlepMuc coOak cocTouT 43 2—3 cu10eB *KUBHIX KeTOK, MeCTaMH BCTpedalo- 
WUXCA OTJeMbHEIX 3€PHHCTHIX 9JIEMeHTOB HM JOBOJbHO TOJCTOrO POroBoro CAJON. 
Tpanuila 214 JepMuca u JlepMbI H3BuIMcTad. B HexKHOBOJIOKHUCTOM COeAMHUTeIb- 
HOM TKAHH COCOUKOBOFO CJIOA MMeIOTCA TOHKME KOJWIAareHHble NYYKH HM rycTaa 
CeTb SACTHYCCKUX BOJIOKOH, BiiseTarolluxca B OasanbHyIO MeMOpany. B KoM- 
TaKTHOM CJ10e JepMBI, COCTOALIEM M3 TOJICTHIX KOMMAreHHBIX WYUKOB, OOpasyroulux 
MIpOcTpaHCTBeHHy!0 ceTb, MH HeOoNbUIOrO KOMMYeCTBa KJeTOK, pactouiaraiwrTca 
BOJIOCbI, HEMHOPOUWCJIeHHbIe CabHble HW KJTyYOOUKOBbIe MOTOBbIe *Keesbl; B CO- 
COUKOBOM Cjl0e — MeJIKHe, a Ha TpaHue KOMUAKTHOPO H MOAKOKHOM KeTYaTKA— 
KpYyHHble KPOBeHOCHble HW HeOosbiuve MMM@aTHUeCKHe COCyAbl, a Tak?Ke HepB- 
Hble CTBOJIMKH. 

KoxKa 2KHBoTa KOIIKM HeCKOJIbKO TOHbIe, eM y coOakH Ha Oefpe H mee 
(B OCHOBHOM 3a C¥eT CeTYAaTOrO CJION), H UMeeT OUeHb HeOObICe KOMMYeCTBO Go- 
JIee MeJIKHX MOTOBbIX 2Kesle3 H KpyNHble WMMaTuyecKHe COCY{bI; B OCTAJIbHOM Ke 
OHa CXofHa c Ko*KeH coOaKH. 

Tipu ykasanHoM Bbillle paHeHu KoxKa MOBperKaeTcA He TONbKO NO AHHH 
caMoro paspe3a, HO M BO BceX MecTaX NpoKoWa MrVIOH UM MpoBeeHuA WeNKOBOU 
HuTH. Tlostomy Ha MHOrMX cpe3aX MO2%KHO BUeTb Tp paul (puc. 1). 
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B reuenve nepprrx 12—24 yac. nocie paHeHuA SIMTeAM BOKpyr pau OT HIIbl 
VW BAO/b WHHeliHOrO paspesa CHbHO YTOMMAeTCA, PABHbIM OOPasoM 3a CueT pocr- 
KOBOFO CIO, WHTOMMa3Ma KeTOK KOTOPOrO CTaHOBUTCA Oa3s0—pusbHON. B Hem 
NOABAIOTCA MUTOSHI. By aBoBuHO yTOWeHHbIM WIM KJIMHOBHAHBIK B paspese 
pereHepaT, COCTOALIMH u3 SJIeEMCHTOB POCTKOBOM 30HbI, HaYMHAaeT NpOMBuraTbeAa 
nok cTpyn. 

CoeqMHUTeIbHad TKAHb COCOUKOBOLO CJIOA PHMepeMUPOBaHa, B CeTUATOM CJIOEH 
pe3ko BbIpaxKeHbl oTeK HW HHHILTpallusa eHKoWMTaMH. IlocuefHMe BMecTec Apy- 
THUMM OJly2%Kar1ollMMH KJIeTKAMM CKOMVIAIOTCA OKOJIO WesKOBbIX HHTeH, NPOHH- 
KaloT BHYTPb, pactloslaraich Mex/ly OTJeNbHBIMH MX BoNOKOHMaMM (puc. 1). 


Puc. 1. OOmnii BU KOU KOUIKU B OGacTH ONepalMOHHOH paHbl. 1 — onepalMoHHan pana; 2/— 

paHbl OT Ipokoua urmoH; 3 — yyacTKH OTCTaMBalOMleroca SNHLEPpMUCA, NO, HUM — SNHTeMaIbHBIe 

QJICMEHTHI BOJIOCAHBIX Barauul, OOpasyicliue NOKPOBHHI nacT. OopManuH, remaTOKCHIHH — 
903HH. O6. 3,5, ox. 10 X 


Y kollek B HepBble 1Ba JHA MocJle paHeHuA, OCOOeHHO OKOJIO COCYAOB, NOABJA= 
IOTCA TYYHbIe KETKH C Oaso*HJIbHOM 3epHUcTocTHo. B ormuuve or coOak, y KO- 
IeK UpesBbl4uaHHO CHJIbHO PacIUMpAIOTCA yxKe Yepes 2 cyTOK JHMcibaTuyeckue 
cocy{bl, IpHHHMalollMe Ha paspese BUA OOJbIMX OBAIbHBIX MoOocTel, BbICTIAaH- 
HbIX KYOMYECKHM SHOTeNMeM. 

B reyenve 1 —2 cyTok MocuJle panenua Hapayly c yTOMWeHHeM SmMuJepMuica H T0- 
ABJICHHeEM TpolM@epaTHBHbIX H3MeCHEHHH ero SJIEMeHTOB B HeM HaGvrojaiorca 
yuacTKH AUcTpo*uyecKkve H HEKPOTHYeCKHe. ITO KacaeTCA KaK ero YacTeli, OKa=- 
3aBUIMXCA TIP HaslOX%KeHHU WBOB SaKJIOUCHHbIMM B paHeBOM KaHaJl, TaK M OO- 
IWMPHbIX YUaCTKOB Ha MOBEPXHOCTH, OCOOeHHO Mexky oNepalMOHHOH panoili u pa- 
HOM OT NpoKola HrsoH, T. €. B 30He CaMOro ONepallMouHoro mBa. B Takux MecTax 
STIMepMHC HUCTOHTAeTCA, KIETKH EPO IpHoOperaiT CBeTIYIO OKPacKy WHTOMIASMbI, 
ajipa CMOpUIMBaIoTcsA, H OH oTcslaMBaetca (pvc. 1). Ero 3aMemlaet Ha MoBepx- 
HOCTH KOKH SIMTeJMAJIbHbIM WAacT, OOpasyiollulicn 3a CdeT 2KH3HECTIOCOOHBIX 
SJIEMEHTOB BOJIOCAHBIX (oJWIMKYyJIOB. Ye B NepBble cyTKH Nocwe paHeHua 
KJIETKH Hapy2XKHbIX BOJIOCAHDIX BMarasIMUl HavWHaloT JeNUTbCA MMTOSaMH, UX 
WUHTONNA3Ma CTAHOBUTCA Oaso*UJIbHOM, MOCTeENe€HHO OHM NepecTaioT OXBaTbIBaTb 
KOpeHb BOJIOCa CO BCeX CTOPOH, H, OKa3aBIICb Ha NOBEPXHOCTH KOXKU, UpeBpa- 
MaroTcs BMOKPOBHBIH nuiact (puc. | a 2). KopHu Bonoc MpH 3TOM 3JIMMMHMpywrca 
Hapy2ky.Oco6eHHo NocToAHHO STOT Npowecc HaGwofaerca y KowieK. BMecte c aule- 
MeCHTAMH BOJIOCAHBIX BUlaraJIHUl KeTKH OasaIbHOrO CJIOA CaJIbHBIX Keses yUact- 
BYIOT B SIMTeNH3aMH, ITO NOATBepAKaeT y2xKe UMelolllMeca yKasanua (17, 18), 
YuacTHa SIMTeMA NOTOBEIX Kees B OOpasoBaHuy pereHepata M 3aKPLITHA paHbt 
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Puce. 2. Koxka Kou!KH BOM3H OMepalMOHHON paHbl. )Ku3HeECMOCOOHbIe STIH- 

T@TMAJIbHbIC 9JICMeHTbI BOJIOCAHbIX BUlaravIHUl, BbIXO Ha MOBePXHOCTb, 

CTaHOBATCA MOKpoBHbIM niactom: LlenxKep-popmon, a3yp Il-903uH. O6. 8, 
ox. 15 X 


Puc. 4. Cocequve yuacTKH 9NHTeHA BONM3H KOXKHOM paHbl KOUIKH. 4 cy- 
TOK. a — 6e3 O6paboTKH pHOoHyKseasoi, 6 — mocne oOpa6oTKH pHOo- 
nyKneasoi. Kapuya, asyp II-903uH. O6. 60, ox. 10 X 


ILAH, r. 115, Ne 4, Bepaun 


’ 
f 


M y coOaK, HH y KOUIeK ycraHOBHTb He yaeTca, ofHaKo OTCYTCTBYyIOlMe 
HAX B HOPMe MHTOSbI NOABAIOTCA Nocwle paHeHUA KOXKU. 

Paspactasch MO KPOBAHOMY CIrycTKy HH®UILTpupoBaHHOM selKouNTaME 
|PexXHEM COeAMHUTebHOK TKAHH M NocTeneHHo OOpasyroulelica rpanysalMonHolt 
KaHH, B KOTOPOHM 3aMeTHbI JevAUMeca MUTOSaMU MoJO{bIe (PuOpobsacTHI, sTu- 
RePMaJIBHBIM pereHepaT COCTOHT H3 MHOPHX CJ1O€B KJIeTOK, CBA3AHHBIX [pyr c Apy- 


HOM JWIMHHBIMH UMTOMIaSMaTHuecKUMH MOcTHKaMu (pu. 3). B o6nacTH ObiBiero 


;} pad PpaHbl OH COCTONT H3 SJIEMeHTOB BCeX 30H SUUAepMHCa, BKJIOUaH UW pOroByt, 


Puc. 3. OnnTenManbublit pereHepaT coOaku, pacmonaratoutuiica Ha mpexkHeli coeqMHUTebHOM 
'KaHH CBOMM KOPHeM M Ha KPOBAHOM CrycTKe MepeAHel YacTbIO, KOTOpad OOpa3syer Norpy2keHHbIe 
paspactanna. 3 cyTox. Llexkep-tbopmoa, remaTokcu1MH— nuKpopyxKcuH. O6. 40, oK.,10 X 


B 6a3aIbHOM M CyNpaGasaJIbHbIX CJIOAX Y KOPHA pereHepata OHM JesATCA MH- 
TOs3aMu, a B llepeOBOH ero YacTH JeNALIAXCH KeTOK He BcTpeyaetca. [loxpacraa 
OM cTpyll, oOpa3s0BaHHbI Kak 3a CYeT OTMEPIIHX CJIOeB SNHTeJIUA, TAK MU TKa- 
HeBoro JleTpuTa, pereHepaT OOpasyeT MHOTOUMCJeHHble Norpyxuble (7%) paspa- 
cTaHHA B (PHOpHHOSHHIN crycToK (puc. 3). B Hero HayHHaloT BpacTaTb Moose 
COCMHUTEIbHOTKAHHbIe BepeTeHOOOpasHble KJIETKH, B KOTOPbIX HepeKH Kap- 
THHbI MUTO3A, a TAKKe JHAOTeMMAIbuble TAKUM, OOpasylive KaNMIMApbI HU Wupo- 
KWe TOHKOCTeHHble COCYAbl, XapakTepHble JIA rpaHyJAWHOHHOK TKaHH. 

B Tex MecTaX paHbl, re pacxoxwJeHve KpaeB ObIBaIO 3HAUHTEJIbHBIM, 9IIH- 
JepMaJIbHbIM pereHepaT rstyOoKO BHeApPAICA B WleJIeBHAHY10 NOJOCTb, BLICTHIAat 
HocTelleHHO ee Kpax (puc. 1). B Apyrux yuacTKax pauHbl, rye ee Kpast Ooulee UK 
MeHee TECHO COMKHYTHI, SIHTeIMM UMeuw JIy4ve yCJIOBuA pocta. Pasuble yyacTKH 
PAHbI SIUTENMZSHPOBAaIHCb B pasHble CDOKH — Y KOUICK HECKOJIbKO CKopee, YeM 
y coOak, OfHako kK 9 CyTKaM STHTeH38alMA Uy NoceqHUuX Oplia NoMHOK. Panpl 
oT MpOKONa HINO K STOMY BPeMeHH Tak2Ke SIIMTeMMSUPOBaJNCb. 

Oxpya1ollul pauy STMJepMNc, CHbHO YTOJIMeHHbI Lo MOHOM suuTemM3a- 
IMM, OCTAeTCA TAKUM J\IMTebHOe BpeMa. Ero pocTKOBaA 30Ha COCTOHT H3 MHOrHX 
SMOeB KIIeTOK Cc Oa30c:ubHOH WuTOMMAsMO, OKpalMBarollelcA HHTCHCHBHO a3y- 
OM B (pHOsIeTOBO-CHHHH UBeT (pc. 4a). IIpu o6pa6orke coceqHHX cpesoB pHOo- 
fyKea3ou MW NocwJefyiouleH okpacke a3yp-903HHOM IMTONMNa3Ma TaKUX KJeTOK 
repseT Oas0t:pUJIMIO H OKPallIMBaeTCA 303HHOM B POsOBbIH WBeT (puc. 46). Ito noy- 
‘BepxaeT JaHHble B. B. Keyposcxoro (°°, #4) o TOM, 4TO Ip pereHepalluu 
3 WMTOMNNAasMe KsIeTOK HakallIuBaercn pHOOoHYKJIeMHOBadA KuCJoTa. Odpaulaer 
ia ceOA BHMMAaHHe TO, ITO AAPbILIKH OcTaloTCA Mocule OOpaOorKH pHOoHyKNeasor 
Ja30DHJIbHbIMM H MHTeHCHBHO KpacsaTca a3ypom (puc. 46). BeposirHo, 9To 3a- 
sMCUT OT TOFO, YTO OHH COJepKaT He TOJIbKO PHOOHYKJICHHOBY!O KUCJIOTY, HO 
i le3OKCHPHOOHYKJIeHHOBYIO (THMOHYKJICHHOBYI0) KHCJIOTY. 
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K MoMeuTy NouHolt siMTenHsaluM JeeKTOB B pany AUMOHHOM TKaHH TOAB 
JIMIOTCA CHaUaa TOHKHe, a 3aTeM HM Gomee rpyOble PyKCHHOUAbHbIe, a 3aTen 
WM 9ulacTMYecKHe BOJOKOHUA, XOPOMO OKpalIMBatolwecd reMaToKCHAMHOM Bett 
repta. JlefKounTbl, HHPUALTPUpOBaBluve Mpexkse TpavyAUMOHHY!O TKaHb 
TOCTeHeHHO Ucyuesaror, (PuOporsMacTb! MpHoOpeTatwT TOPH3OHTaJbHoe K MOBepX 
HOCTH KOXKH pacrosoxeune. IupoKne KpoBeHOCHble COCY {bl HC4e3aioT M3 rpany- 
JIAILMOHHOM TKAHM, WYYKH MexKKseTOUHOrO BelllecTBa cTaHoBaTcaA rpyOee. Ppa 
HYJAUMOHHAA TKAHb UpeBpalilaetca B OeHy10 KJleTKaMU HM Cocyamu pyOuoBy! 
TKaHb. 

Suntenul perenepata, Bce elle yTOJMeHHbIM HM COCTOAMIMM NOUTH WesHKO! 
M3 9JIEMeCHTOB POCTKOBOM 30HbI, OOpasyeT MHOPOUMCJIeHHble 3aKpyrJieHHble Bb 
CTYNbI B pyOWOBy!0 TKaHb, HallOMHHalollMe 3auaTKH BOJIOC UH Kees B PasBuBaK 
ilelicaA Kore. 

B Gonee nosqHve cpoku (Yepes 2—3 Mec. Moculeonepaluy) MecTo panHeHAA Mo# 
HO y3HaTb B ipellapaTax 10 Soslee TOHKHM KOJJIareHHbIM My4kKaM KOMMAaKTHOF 
CNOA JepMbI, HECKOJIbKO YIJIOULEHHOMY STIMTesHI0 H Oovlee LIMpOKOMy, 4eM B HOF 
Me, CJIOIO HeXKHOBOJOKHUCTON COeAMHUTEIbHOM TKAHH COCOUKOBOrO COA. Bosmoc 
WM 2Keslesbl B pyOue OTCYTCTBYIOT. 

Hecmorp4 Ha 3HauuTebHOe CXOACTBO PHCTOJOFHYeCKUX MpoleccoB Npv 3a Kul 
JICHU 3alIMTbIX OllepallHOHHBIX paH y CoOaK HM KOLICK, MOXKHO BbIABHTb M HEKOT( 
pble oTMH4UNA. OnH CBOAATCA K Oolee YCKOPEHHOHM sUTeNM3aHH, Sobel pos 
STIMTeHaIbHBIX 9JIEMeHTOB BOJIOCAHDIX Bularalull B OOpas0BaHHH NOKPOBHOI 
mylacTa B 30He CTA2XKe HHA KOXKH IWBOM, a TAK?Ke CaMOrO PereHepata y KOLIeK, a Ta? 
2Ke OCOOCHHO CHJIDHOMY pacllupeHuio y HUX AMMaTHYecKHX cOcyAOB, BbICTMAa 
HbIX KYOHUeCKHM 9HOTeINeM. 

Heb3a He OTMeTHTb, UTO 3A%KMBMCHHE 3alUMTbIX OllepaWMOHHbIX paH OTJ 


YaeTCH OT 3aKUBJICHHA JePeKTOB KOXKU MocsIe HCceveHHA ee y4acTKa pAJOM OC’ 
OeHHOcTeli, 3aBHCAIIMX OT CaMoro cHoco6a NoBpexeHuA, HasM4MA CTATHBAr 
WX TKaHb IIBOB HM MHOrMX pal OT NpOKOJOB ro, pactouO*KeHHbIX No of 
CTOPOHbI OT JIHHelHoro paspesa. ; 


2 
BoeHHo-MequIMHCKad akayemus Tloctynwio 
um. C. M. Kuposa 5 V 1957 
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Jloknxaygn Akagemun nayr CCCP 
1957. Tom 115, Ni 4 


TPHCTO/JIO‘H A 


VW. B. COJIATOB 


COCTOAHHE HEPBHbIX 3JIEMEHTOB B JIAM®AJIEHOUHOU 
TKAHH MPH OCTPOM JIYYEBON BOJIESHM 


(IIpedcmasaeno axademuxom H. H. Anuakoeoim 16 V 1957) 


Jlanuble pla uccJieoBaHuli Nocsiequero BpeMeHH Bce Oouble H Oowbile ONpo- 
BepraloT JOITo rocuofAcTBOBaBlilee MpeAcTaBJIeHHe O UpesBbIVaHHO HU3KOH payuo- 
YYBCTBUTeJIbHOCTH HepBHOH cuctembl. [[pu sy4eBbix BO3eHCTBUAX Yanocb OOHa- 
Py2KHTb He TOJIbKO PYHKUMOHAJIbHbIe, HO HW CTPyKTYPHble H3MeHEHHA Kak B LeH- 
TpaJibHOH, Tak HW B epudepwuecKol HepBHOH cucTeme (1, 2, 779, 1%), Coenanbl HH- 
Tepecuble HaO/0JeHHA O BIIMAHHM MOHUSUpylolleh pauallun Ha CTpyKTypy HepB- 
Horo allMapata cepa HW HEKOTOpbIX JIpyrHX BHYTpeHHUX opraHos (4%, 1, 1%), 
Bompoc 2Ke 0 COCTOAHHH HeEpBHBIX SJIEMEHTOB B JIMMaeHOuHOK TKAHM, OcobeH- 
HO paHo pearupylolieH Ha BoseHcTBHe NPOHUKaIOUIMx U3yueHuH, MoKa elle 
ocTaeTCA HeHccJeqOBaHHbIM. 

8B wacToslleM cooOlleHHH IPHBOAATCA pe3yJIbTaTbl W3YYeHHA COCTOAHUA 
/HEPBHbIX SJIEMeHTOB B JMMaseHOHAHOM TKAHH MPH 9KCIepHMeHTAaJIbHON OcTpou 
yvesol SOomesHu. 20 B3pocmbIX KOWeK ObLIH NOABeprHyTbl BHeLIHeMy oOOLeMy 
OJHOKpaTHOMY PeHTreHOBCKOMy oOsyYeHHIOB Jose 700r. Jlannasa Jo3a BbIsbIBa- 
Jia y BCeX KOlUeK TAKeTyIo PopMy ocTpoH syyeBok OonesHu. Ha6smofenua Hay 
OKMBOTHBIMH TloKa3av, YTO peakUMA UX Ha OONyYeHHA Oblla MpHMepHO 
OAHOTHMHON. 

B neppble AHH Mocwe oOJyYeHHA KOWIKH CTAHOBHJIMCb BAJIDIMH, TepAJIH 
allmeTHT, lepecTaBayIH yxXaxKUBaTb 3a cool. B JanbHeHwiem y OobIIMHCTBa 
KOINeK OTMeUaJIHCb NOHOCHI H CJIIOHOTeYeHNe, BbIMayeHve WepCTH; XMBOTHbIe OTKa- 
3bIBaIHCb OT IMI HW 3iauvTesbHO TepxauM B Bece. IlopTopHble aHamH3bl KPOBH 
CBHJIeTeIbCTBOBAIH O TporpeccupylolleM NayeHHH KONM4eCTBa JIeHKOWHTOB. 
Cnycta 10—18 cyrok nocule o6s1y4eHuA B MepHose BbIPAaKeHHbIX KMHHYECKUX 
ABNeHHM Wy4eBoH Oowe3HH XMBOTHbIe NoruOatM uum Obliu yOuTbl. Bssarue 
W (PHKCHpOBaHHe MaTepHaa NPOUSBOAMIOCb Cpasy Ke MocJe CMepTH AKMBOTHHIX. 

O6lerucToOrHueckoMy, HcCJIeqOBaHHIo (OKpacka TreMaTOKCHJIMH-903HHOM) 
BO BceX CJIy4¥ax NOBepravcb HeOHble MHHaHHbI, OpbyKeeyuble WUMPaTuyeckHe 
y3JIbl H CesleseHKa. OCHOBHDIM OObEKTOM HeliporucTosorMyeckoro UccJIeqOBaHHA 
CJ KUMI HeOHbIe MHHauHbI (OH OOpaOaTHIBaIHCb MeTOosaMu BubioBcKoro — 
Tpoc, Mapxu u Huccsa). Y rpex koe, norn6mmux yepes 12, 13 u 16 cyTox mocae 
oOmydenua, NonyTHo no Busmbuosckomy — Ipoc 6pimu o6pa6otaHbl cesieseHKa 
‘MW OpbixKeeunble WUM@aTuYecKHe Y3JIbI. 

Muxpockonuyeckoe n3ydeHve JUMpayeHou HO TKAHH HCCJeOBaHHbIX OObEK- 
TOB OOHapyxXuBano jMcTpocpuveckue-HeKpOTHYeckHe M3MeHeHHA, XapakTep- 
Hble JWI ocTpol sy4eBou OowesHH. 

Ilpv u3y4eHuv HepBHoro alllapata MHHJaIuH, OpboKeedHbIX muMpaTHyeckux 
Y3J10B HW CeIe3eHKH BO BCeX CIyYaAX HapsAy C HEPBHBIMH 9JIeMeHTaMH HOPMAaJIb- 
HOrO CTPOeHHA Ob HalieHbI W WaTOJIOrMyeCKH H3MeHeHHbIe HepBHble SJIeEMeHTHI. 
IIpu 9ToM ocoGeHHO 3HauHTeMbHOe KOJIMYCCTBO H3MCHCHHIX HEPBHBIX dJIEMeHTOB 
BLIABJICHO B MHHJasMHaX XKUBOTHBIX, NorHOwmux yepes 10—14 cyroxk nocue 06- 
uyuenusa. Popops o XapakTepe MaTosoruyecKHX U3MeHeHHM HEPBHbIX 9JIeEMeHTOB, 
clleyyerT mperkyle Bcero ykKa3aTb, 4TO OCOOeHHO YaCTO W3MeHeHHA HepB- 
HBIX BOMOKOH HW UX MWYYKOB BbIPaxKaHcb B OOpaTHMbIX PeaKTHBHbIX ABJICHHAX, 
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THMMYHBIX JIA paHHeli cTauH JereHepaTMBHOrO Mpollecca — NepWakconase 
HOroO CerMeHTapHOro NopaxkKeHHA: yBeMYeHHe KOJIMGECTBA SJIbULOJbUCBHIX Tee! 
B HepBHbIX Ty¥Kax, rpyOad MMMperHallva, peskad USBUJIMCTOCTh, BapMKOSHOCT: 
VW HCTOHYeHAA HepBHbIX BOJOKOH (puc. | u 2). Unorfa yqaBaslocb HaOsmIOLaTb OT 
XOxKeHMe OT UpesMepHO MMMperHupOBaHHbIX aKCOHOB HOBOOOpasOBaHHBIX Oo} 
KOBBIX BeTBeH, KOTOpPble 3aKAHYMBAJIMCb NWYPOBYAaTbIMH WIM TpeyroJIbHbIMH YTOJ 
menuamu. BecbMa cxXoHble «OOKOBbIe NoOerM» ONMCaI NP IKCHePpUMeHTaJIbHOM 
Hespute B. C. JolinuKos (*), koTopbili pacleHuBaeT Januble BbIPOCTbI KaK YAPO 
DieHHble annaparbi [leppouyuTo HW pesMomaraeT, YTO OHH ABJIAIOTCA NpPOABJE 
HHeM OCOGOro COCTOAHHA paspaxkKeHHA OCeBbIX WAJIMHAPoB. | 

VismMeHeHua MHOrMX HepBHBIX BOJIOKOH, OOHAPyXKeHHHIX B Pa3sJIMUHbIX OTL) 
JlaX MMHJanuu, cesleseHKH UM OpbhKeeuHbIxX JIMMaTHYeCKHX Y3JIOB, He OrpaHH 
UMBaJIUCb IPHBeeCHHbIMH peaKTHBHBIMH NopaxkeHuamu. MMesio MecTo M Hapylle 
He HelpepbIBHOCTH OCeBbIX WMIMHApOB — YacTble PaspbIBbI UX M PparMeHTal 
WHA, XAaPpaKTepHble JIA BaJJIepoBCKOrO MepepoxfeHua (pvc. 3u 4). Cuenye! 
3aMeTHTb, UTO B MHHJaJIWHaX TAKEJIM JeCCTPyYKTHBHbIM HSMeCHeHHAM TlOBep: 
ralMCb HpeHMYlecTBeHHO OTJeJIbHble BOJIOKHA, PaCNOMOReHHble B JMMPOMAHO! 
TKaHH (OcobeHHO BOH3H yUacTKOB Hekpo3a). BosloKHa Ke, NpOXOAIMMe B KpyN) 
HbIX HePBHbIX y4KaX, PaciOsJIOKeHHbIX B COCAMHUTeJIbHOM TKaHH Hapy2XHbl) 
OTIeIOB MHHaIHH, OObIYHO OKa3bIBaJIHCb OoJlee YCTOHYMBbIMH, XOTA HM 3Jecl 
MHOra HMeIO MecTO BaJJIepoBCKoe MepeporxkeHHe. 

B vccreqoBaHHbIxX MHHaIMHaXx Ob HalieHbl pellenTOpHble OKOHWAHHA THe 
apOopu3auu. HepeqKo OHH HMeM HOpMaJIbHoe cTpoeHve. UacTb xe pelle) 
TOPOB OOHapyXUBasa MaTOJOrvyecKHe H3MeHeHHA JIHUIb B peTepMHHaJIbHbIy) 
oTeax, TIipMW4eM H3MeHeHHA 9TH Yallle MOMKHO OblIO KBaIHDUUApOBaTb Kak 
oOpaTuMble (rpy6aA UMMperHalvaA, HepOBHad NOBepXHOCTb, 3HAaUHTesIbHad U3! 
BHJIMCTOCTb pelelNTOPHbIX BOJIOKOH, pesKHe B3AyTHA MO XOMY HEKOTOPHIX Tep: 
MHHasieH). Hexotopble pellenTopbl HMeJIM IpH3HaKH THAKebIX JereHepaTHBHbIXI 
H3MeHeHHM (paspbiBbi HM pactayl Ypes3MepHO HMMperHHpOBaHHbIX pellelTopHbIxXh 
BOJIOKOH HM UX TepMHHaJel). 

B HepBHBbIX y3eIKaX, NOCTOAHHO BCTpeYalolUXcA B COeAHHUTeEIbHOM TKAaHA 
Hapy2KHbIX OTJEIOB MHHAaIMH, Cpe HePBHBIX KJIETOK HOPMAJIbHOM CTpyK- 
TYPbl OOHAPYKHBAIOTCA HM KCTKH C NOPaKeHHAMH ONATH-TaKH pa3sMUHO TA- 
*KecTH. Bovibilad YwacTb H83MCHEHHbIX HEPBHBIX KJeTOK OObIMHO Obla MopakKena 
B CpaBHUTeIbHO JerkoM CTeleHH — OTMCYaIHCb HeYe€TKOCTb KOHTYPOB KJIeTOK, 
nepepacnpeyeseHve XPpOMaTOPHbHOrO BelllecTBa, HHOra rulepXpoMaTo3 sjep. 
Yactb HepBHbIX KileTOK oOHapyxKuBaa Ooulee TAKeble H3MeHeHHA (pesKkuit 
rulepXpomatos sAyep, HaOyxaHHe HIM CMOPUIMBaHve TesI KMeTOK, NOABMeHHe 
yuacTKOB pacilaBeHuA XpOMaTOHIbHOrO BelllecTBa H BaKyoNM3allua Npo- 
TONMa3Mbl). OveHb peskHe NaTOMOrHyecKHe H3MeHeHHA HeEPpBHOKMeTOUHOrO anma- 
pata BcTpevalorcA AOBOJIbHO peq\Ko. TeM He MeHee B HeEKOTOPBIX y3emKax yya- 
BaJIOCb OOHAPYXKUTb OTJebHbIe HEPBHbie KJIETKH, HAXOAMBIUMeCA B COCTOAHUM 
pacnaga. Muorga pacnafly nofBepraiucb M BeTBH MATeplesNONApHOrO ciiueTe- 
HMA. 

Takum oOpasom, Ip ocrpol 1y4yeBolt GonesHM HepBHbIli annapaT MHHaIMH, 
OpbhKeedHbIX JHMpaTHYeCKUX Y3JIOB H Cese3eHKH 3AKOHOMepHO OOHAapy2KHBaeT 
CTPYKTYPHble H3MeHEHHA passIM4HOM TAKecTH. OTH UsMeHeHHA HeOOXOLMMO 
YUNTHIBATh B KIMHUKe. OOycIOBIMBaA NaToNOrHdecKy!0 HMITysbCallMio C MepH- 
(bepHH B WeHTp, OHH MoryT cMocoOcTBOBaTb U3BpallleHMio pafa pedeKcoB. 


BoeHHo-MequIMHCKad akaeMua Ilocrynuao 
um. C. M. Kuposa 14 V 1957 
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Jloxnayp Akawemuu HaykK COGP 
1957. Tom 115, Ni 4 


C. WH. AJIMXAHSAH uw ®. C. KJIEMMKOBA 


M3YUEHME BJIMAHUA X-JIYYEHM HA H3MEHUHBOCTb 
ACTINOMYCES SUBTROPICUS (MIPOXYUWEHT AJIBBOMUIMHA) 


(ITpedcmaeaexo axademuxom B. A. Jxzeaveapdmom 10 IV 1957) 


VUcnonb30BaHve MOHM3HpyOWIMX HM ysbTpacuoseTOBbIX JIyYeH WH XMMMUEN 
CKHX (akTOPOB B CesleKUMH JaeT HanOoJee sceKTHBHbIM pesybTaT y MpoOAyH 
I@HTOB AHTHOHOTHKOB. XOPOUlO H3BeCTHb! MpeBOCXOAHbIe WTaMMbl — Mpokyo 
ICHTbl MeHHUMWInWHa — Kak 3apyOexHble u3 cepuH Q-176 (BuckoHcHHCKH[E 
yuusepcuter CILIA) (1), Tak wu oTedectBeHHbIt «Hopp ruOpuy (*), IpH BBIBEE 
JICHHH KOTOPbIX HCMOJb30BaIHCb pafHo-reHeTwyecKue cakrophl. I]pumMensemplfe 
B HACTOAMee BpeMA MPH MpowsBoscTBe cTpelTomuiuHa (*), aypeomuluHa (7) 
Teppamulmna (°) HW Apyrax anTnOuck 
THKOB IITaMMbI TakKe SABJAIOTCE 
pokykTaMu pajuocenekuHu. 

Bmecte c TeM paOoT, ocBellaKil 
WMX TeOpeTHYeCKHe OCHOBbI paHol 
CeJleKIMH MMKPOOpraHu3MoB, OUeH}) 
Maso. 

C webio MpHMeHeHHa X-sy4el 
B cCeJleKUHH Upo,yueHta aswbOomull 
uuHa (°) HaMH Obl MCnOb30Bal 
utamm Actinomyces subtropicu 
80 160 260 320 400 480 560 640 morc. Ne 89, nowyvennbiit mpa Bosjeli 

4030 CTBHH YyJIbTpauoweTOBbIMH JyuaMl 
Ha OTOOpaHHblii ecTeCTBeHHbI BapH] 
aHT IpOH3BOJCTBeHHOrO  lTaMMi 
614-K, He BbiJeIs1OUlMH Tak Ha3bli 
BaemMoro I[]-cdaxtopa (*)  (1TamD 
614-K Obi Nomyyen or mpod. I. ®. Layse). 

Hcrounukom X-syyel cryKusa Onu3KocdoKycnaa TpyOKa Uucruryta 6uol 
(pusuku AH CCCP. Oduyyenne npousBoguaocb npn 90 KB u 4,5 ma. Cycnen3ust 
CHOP, THATeJIbHO OTPHIbTPOBAHHAA JIA NOHO AMKBUAALMU KOMKOB H OOPBIB 
KOB MHUeJIMA, OOpadaTbIBaach pas/IMUHbIMH JosamH X-ayueli or 20 ThIC. AC 
640 thIc. r. UacTb TOM %*Ke cycNeH3HN He nofBepranacb o6yYeHUIO 4 CJL KW 
KOHTposieM. KouTpojbHad MM OOsyUeHHbIe cycneH3HH pacceBaJIucb Ha MO 
BepXHOCTH arapH3OBaHHOH Cpefbl B YaurKax Tlerpu. Y spipocielt nomynauul 
KOJIOHHM H3y4aslacb HSMEHYMBOCTb NO MopdoulorHdecKHM MpH3HakaM MW No pH 
3Haky OOpa3soBaHuA aHTHOMOTUKAa. Hacneqopanue MoptbosorMuecKuxX W3MeHeHHi} 
MpoBepsAA0Cb MPH MepeceBe B MPOOMPKH CO CKOLIeHHbIM arapom. Hi3MenunBoctl) 
NO IpH3Haky aHTHOMOTHKOOOpasoOBaHHA H3y4aacb pH ratyOnHHoli (bepMeHTallut 
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Yucno munyc-bapuanmog 
Makcumanonaa akmubyocms 
2pu GOHHOU 003e 


Puc. 1. 3asucumoctTb uacToTH! MopdosorHueckHX 
MyTalHi (/) H BbOKHBaeMOocTH (2) 
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PesyuibTaTbl, TomyuenHble Hamu wa Actinomyces subtropicus, cosnayaror 
WanubiMd HproxomOa u Mak Iperopa B paGore co Streptomyces wramm 
12 (°). 

OcHoOBHOM 3ajlavel, cTomBUeli Mepel Hamu, OblIO M3yYeHHe xapaKkTepa 

MHAYUMpoBaHHol X-ywaMH M3MeHYHBOCTH NO MpHsHaky OOpasoBaHHA aHTH- 
MOTHKAa, TAK KaK STOT BONPOC B JHTepaType He ocBellleH. PesybraTbl H3MeH- 
WMBOCTH NIpH3Haka MpefcTaBJieHbl B BUe Cepuu rpaHKOB pacnpesemenusa, rye 

k Ha OCH aOclMCc OTMOXKENbI AKTHBHOCTH B IIpo- 

/o WeHTaX K AKTHBHOCTH UCXOHOrO KOHTpOA, 

40 Ha OCH OpAWMHaT— 4YacTora BapMaHTOB B Ipo- 
20 IeHTax. 

Kak BHHO M3 puc. 2, AKTHBHOCTb BapnuaH- 
TOB H3 pacceBa HeoOyYeHHOH cycneH3uH 10 
CPpaBHeHHiO C AKTMBHOCTbIO MCXOAHOrO KOHT- 
pod KoNeONeTCA B OTHOCHTEJIbHO HeIIMPpOKHX 
npegemax: ot 40 yo 160%. B o6sy4yeHHom 
MaTepHausle M10 Mepe yBeMYCHHA NO3bl pasMax 
H3MeHUMBOCTH YBeEMUMBaeTCA KaK B CTOPOHY 
YBeJIMYeHHA AKTHBHOCTH (IsI0C-BapHaHTbI), 
TaK HB CTOPOHY YMeHbIeHHA AKTHBHOCTH (MH- 
HYC-BapHanTbl), WocTHrad WO MHHYc-BapHaH- 
TaM MaKCHMyMa pu jose 480—560 rTuic. 1, 
lo mwi0c-BapHaHtamM — pv 320 Thic r. IIpu 
laJIbHeHWeM NOBbILWeHHH O3bl YacTOTa Kak 
MMHYC-, Tak H IJIIOC-BapHaHTOB YMeHbilaeTca. 

Kak noka3bipaeT pic. 2, XapakTep KpH- 
BbIX paciipeyesieHuA 0 wioc- WM MMHYc- 
BapHaHTaM pa3MueH. ITO oObACHAeTCA TeM, 


40 
20 


40 
20 


8 


bod 
S 
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Puc. 2. Fpadbuxu pacnpeleneHHa BapwaHTOB NO MNpH3sHaky OOpasoBaHHA axTHOKO- 
THKa IPH pasMHUHbIX Jo3ax OOyyenHA: 1 — KoHTpoMb, 2 — 20 THIc. r, 3 — 40 Thc. r, 
4 — 80 toc. fr, 5 — 1€0 thc. r, 6 — 320 Thc. r, 7 — 480 Thc. r,8 — 560 Ture. 1, 
; 9 — 640 ThIc. r 
Puc. 3. Haxonenne MuHyc-BapHanTos (/) akKTHBHOCTH H MHHYC-BapHaHTOB (2) 3aBHCHMOCTH 
OT QO3bl OOYYeHHA 


YTO B OTPHIATeIbHY!0 CTOPOHY US3MeCHUMBOCTb OrpaHM4MBaeTCA HYyJIeBOH aKTHB- 
HOCTbIO H HapacTaHHe MHHYC-BapHaHTOB MIPpHBOAMT K MOBbIIMeHHIO KpalHero 
«CTOOHKa», A MOBbILeHHe AKTHBHOCTH MOXKeT KoOJeOaTbcA B UWIMPOKUX Mpeje- 
lax, XOTA HCO BaAPpHaHTOB C BbICOKOM AKTHBHOCTbIO HeBeJIMKO. 

Ec mpefcTraBuTb rpadbutecKH H3MeHYMBOCTb IO HaKOINJIeHHIO MMHyC- 
BapHaHTOB HM NO MaKCHM@JIbHbIM @KTHBHOCTAM IIHOC-BapHaHTOB B 3aBHCHMOCTH 
OT MO3bI, TO Mosy4aerca CuleAyiollad KapTHHa(pHc.3): KPHBad 10 MaKCHMaJIbHbIM 
AKTHBHOCTAM IJl0C-BapHaHTOB OcTHraeT NHKa pH Jose 320 Thic. r u jauee, 
MO Mepe yBeJIHYeHHA JO3bI, NafaeT, NOXoAA upu ose 640 ThIc. r AO ypoBus 
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KouTpossa. Io HakolsleHHI0 MHHYC-BapWaHTOB NoJlydeHb! aHaOrH4Hble pesyJ 
TaTHI. i 
Vsy4enublt HaMM MaTepvasl NO MHAyYUMpoBaHHOH HS3MeHYMBOCTH JaeT BOl! 
MOXKHOCTh CelaTb cJlefyIoulve BbIBOABI. ' 
1. HaOm1ogqaetca ofMHaKOBbId XapakTep 3aBHCHMOCTH OT AO3bI Kak JIA MO}/f 
(bonorHuecKUX IIpH3HakoB, Tak uM AA OMoxXMMUYeCKOrO NIpH3sHaka — oOpasilf 
BaHHA AHTHOMOTHKA. . he 
2. Bo3suHKHOBeHHe MHHYC-BapHaHTOB Tok WelicrBuem X-yYeh MpoHcXo}Ey 
OUeCHb HHTeHCHBHO, Tora Kak MJIOC-BapHaHTbl BOSHUKAIOT PeKO. | 
3. HenpapumbHaa Jo3upopka X-JyyeH pH cesleKUMH MOKeT TIPHBeCi pA 

K OTPHUaTebHBIM pesybTaTaM KaK B CJy4ae MCMOMbSOBAHHA MaJIbIX A 
(B Halllem culyyae MOopAyrR 

Ta6auna 1 20—60 Tic. r), TAK HW BCID: 

yae OoubUIHX 03 (NOpAyEE 
480 TbIc. f H BBlllle). 
HenpaBusibHoe HCHOMpE 


CpaBHutesbHan @KTHBHOCTb Pa3JIMUHbIX LWITAMMOB 


oz ° 

5 -= | =>»  30BaHHe X-syyel B ceuelle 
o SB.o| 3 HMM MOKET CO3aTb Brieda'/s 
& S jomees li as JieHHe 06 ux HeaddbeKTHIp 

° g | €25| €&. nocrn. 
abil 5 Paloune be Mae Tlapanienbuo c “syle 
= 2 | 28) 85 unvem uusyuuposanHol nil 
5 > | 383| 232 MenunpocTH no mpH3HaKe 
Fi ¢ | 282| 22£ antruOuornKooOpasopaHve 
S 7_L ESF! RF  ppososusca or6op Gosee. alle 
TUBHBbIX BapHaHToB. Kak yx 
Ne 444, ,peutr.“ Bap. 8575 | 29 | +46 | +494 YKa3bIBalocb, IIpH Bo3jells 
No 39, py.-.* Bap. 5836 | 30 CTBHH Ha eCTeCTBeHHBIM Bil! 
Ne 614-K, ucx. wramm 1732 | 16 ~ oS a 
pwaHT HCXOAHOTO WTaMMe 
Ne 448, ,pentr.“ Bap. 7329 | 28 | +25 | +423 614-K yabrpatbHoseroBbivie 
ns eee Ue ne a ayuaMu Obl oTOOpaH Bi 
Ne 614-K, uex. wITaMM 1732 puaur Ne 39, Koroppiit 664: 
re ee 14875 | 28 |+213 | +637 8 cBoio ovepenb MONBeprHyll 
Ne ELLE vo onneaneae tao BosfelicTBuIo X-stydeli. Cpy 


au 2000 Tak HasbIBaeMbile 

«PeHTTeHOBCKHX) BapHaHTchh 

Obil0 OTOOpaHo Tpu Oovslee AKTHBHBIX Bapvanta: NeNe 444, 448 u 738. Cpa 
HHTeJIbHaA AKTMBHOCTb BCeX STHX WTAaMMOB UpuBosuTca B Ta6n, 1. | 
HeoOxofuMo OTMerHTb, YTO MPH BoselicTBUH yJIbTpaoueTOBbIMH HM X-sy4epl 

MH CNOcOOHOCTh MCXOJHOrO WTaMMa He BbiJeiaTb II dakrop mMomHocTHIO cd) 
xpaHnetcs, i 
Takum oOpa30M H3y4eHa HHAYUMpOBaHHadA H3MeHUMBOCTb NO KOMHUeCTBeIt 
HOMY lIpH3Haky — akTuBHocTH. IloKa3aHo, ¥TO YacToTa BOSHUKHOBeHUA MMHYME 
BapHaHTOB MPeBOCXOAHT YaCTOTY BOSHHKHOBeHHA MJIOC-BapHaHToB, onary 
WacToTa NOCNeAHUX BMOMHEe NOcTAaTOUHA WIA yCNeMHo CeeKUMM IIpv MOBbILIEHHE 


aKTHBHOCTH IMTaMMa, , 

) 

Beecoro3ublii Hay4HO-HCCeOBAaTEIbCKUIi Hloctrynuo 0) 
HHCTHTYT aHTHOMOTHKOB 5 IV 1957 
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Tornann Akagemuu nayxr CCCP 
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IKOJOLH A 


A. A. TIEPEJEJIBCKHHM, H. A. NOPAJKOBA, JI. 3. POMMOHOBA 
u C. B. TAPUEBCKAS 


POJIb JOMKAEBbIX YEPBEM B OUNCTKE MOUBbI 
OT 3ArPASHEHHH PAXHOAKTHBHbIMH H30TONAMH 


([Tpedcmaeaeno axademukom JI. C. Ilmepx 14 V 1957) 


Kak Xopollo Tellepb H3BeCTHO, Nocse B3PbIBOB AaTOMHBIX H BOOPOAHbIx 
OomMO, a TaKxKe B pesysbTaTe paOoTH! AJepHbIX peaKTOPOB HM OT MHOrHX Apyrux 
MIpHYHH MPOWCXOAMT Ha IIMpOKHX MpocrpaHcTBax 3arpaAsHeHHe ‘aTMocdepbl, 
aTMOCepHbIX OCAXKOB, BO WH NOYB paHOaKTHBHBIMH W30TONAaMH pa3JIM4HbIx 
nemMeHToB. HekorTopble 43 HHX, HMeA JWIHTeIbHbIM Nepvok noswypacnaya, upel- 
CTaBIAIOT COOOH MpH MeCTHBIX CKOINJIeHHAX OCOOy1O OMaCHOCTb JIA sOJel, 
KMBOTHBIX HW pacTeHHH. 

[[pounocTbh MeCTHBIX CKONJeHHH 3arpxA3HeHHH pasuoakTHBHbIMA W30TONaMH 
OObIMHO MIpHMNCcbIBaeTCA B JIMTepaType BbICOKHM COpOWHOHHBIM CBOLCTBaM TOUB, 
a Take JOHHbIX HJIOB HM TPyHTOB B Bofoemax. JlelicTBuTeNbHO, NOMOOHbIe cpefbl 
CNOCOOHbI JOBOJIbHO MpouHO copOupoBaTb MHorHe BelliecTBa, B TOM UvCe U 
cojlep2Kaillve B CBOeM COcTaBe pafHoakTHBHble H30TOMbI. Tak, 10 HeolyOmuKo- 
BaHHbIM JlaHHbiM A. A. TutTmaHoBoli, m100e3HoO e10 HaM COOOLIeHHbIM, Jecop6- 
WHA XJOpUuCcTorO KOOaIbTa-60 B NOUBEHHbIX KOJIOHKAX He JOCTHrasla pH TpoMBI- 
BaHHH UX cTa OObeMaMH BOMbI OAHOrO MpoleHta OT copOupoBaHHOorO KoOJIMUe- 
eTBa. M3 cpogKu JO. A. Ilomakopa (') H3BecTHO, UTO BbIMAaBIMe C pawqwoaKTUB- 
HbIM II€IIJIOM HJIM C AaTMOCHePHbIMH OCaKaMH H30TOMb! MpOHHKAaIOT B MOUBY Ha 
He3HadHTesbHyIO ruyOuHy. Co3faerca BilevaTJIeHHe O MaJIbIX reOXHMMYeCKHX 
BOSMOXKHOCTAX B Ipupose AIA pacceMBaHHA pasuoakTHBHbIX H30TONOB, 3arpA3- 
HMBIUMX NOUBbI HIM TpyHTbl BOJOeMOB. 

Ojuako C paqvoskororMuecKHX Mo3HuHH, OOocHoBaHHbIxX A. A. Tepeyenp- 
CKuM (7), MpeqWoRKMBIUMM runoTesy OuOSKOOrHYeCKOM CAMOOUMCTKH y4aCTKOB 
IpHpofbl, 3arpA3HeHHBIX pajMOaKTHBHbIMH BelleCTBAMH, Tpollecc pacceuBaHHuA 
MOcJIeMHHX MOXKHO MpefcTaBHTb ceOe 3HAUHTeJIbHO YCKOPeHHbIM BCJIeACTBHe 
CNOcO6HOCTH OpraHH3MOB HaKallIMBaTb M3OTOMbI B CBOeM TeJle, MepeaBaTb UX 
pyr Apyry Mp nuTaHWu MW BHIHOCHTb HX M3 MeCT 3arpxASHeEHHH Mp MOKAadb- 
HOM TlepeABHoKeHHH HM asieKHX MUrpallyAx. 

B pa3BurTnve 2TOM runoTesbl HU WIA ee IPOBepKU paMosKOJOrMyecKad SKCTIe- 
Juuua Vucruryra Ovotbusuxu AH CCCP copmectuo c corpyHukamu sa0opa- 
TopHu OvodusuKku YpasbeKxoro dusnana AH CCCP mposesa smetom 1956 r. 
COOTBeETCTBYIOINMe SKCIePHMeHTHI, HeKOTOPble pe3yJIbTaTbl KOTOPbIX CoOOOmIa- 
1OTCA B HACTOMIMeH cTaTbe. 

MetroxkuKka onbntos. Jipa JepeBaHHbIx atuKa (A u 5B) Anunoli 
B 160 cm, wmpuHol 80 cm u rary6uHOK 50 cM UoYTH JoBepxy OblIM HaMosHeHb! 
CMeCbIO OroposHol 3emsu (85%) c meckom (15%). Ha paccrosumu 10 cM oT of 
HOM M3 KOPOTKHX CTeHOK M MapaviebHO eli B OOOMX AUMKaX ObINIO BbIKONAHO 
NoTpanwee wupHHol B 8 cm. Bpinyras u3 Tpaniweu semua (10 J) rularesIbHO Mepe- 
MelUHBalacb C BOJHbIM pacTBopoM Co%°Cle, cofep2kaBluuM 10 MCu akTMBHOcTH. 
Ita 3arpa3sHeHHaA Tellepb paMOaKTMBHBIM KOOaJIbTOM 3eMJIA 3acbIlalacb o0- 
DaTHO B TpaHille!o COOTBETCTBYIOllero AUMKA. ToTuac B illvKe A B3eMJIIO MexKAy 
KOPOTKOM CTeHKOM sIMKa HM 3eMIAHDIM OapbepoM, 3arpaAsHeHHbIM Co*°, OblI0 
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Ha rmyOuny qo 15—17 cm 3apbiro 25 %MBbIX KPyMHbIX LOMKMEBbIX yepBeH, TOJEL 
KO UTO B3ATHIX U3 MpHposbl. Bene 3a TEM B KarK[bIM U3 AWMKOB snicea a 
paBHOMepHO No Bcelt NOUalM seman CHlefyiollan CMeCb CEMAH: AUMeHb (16 r)) 
opec (15 r), mpoco (2 r), nbipeli (2 r), palirpacc (2 r), THModeeBKa (185'¥); rope 
(15r), Knezep (1,2r), mouepna(1,8r), Buka(12 r), 4uua (121), yeuepulla (10 r)| 
ropunua (1,5 r), rpewxa (6 r), 1éH (2,2 r), Konona (10 i 8 | 

Onur 6b Hauat 14 VII. BnocueqctBuuB AuIMK A OblI0 MoscaxKexo (B TO KE 
MecTO, KaK H paHee) 24 ueppa — 8 VIII u 49 4epBett — 10 VILL. Takum o6pe | 
30M, B AULHK A, B OObEM 3EMJIH, 3AKIOUCHHOM Mey KOPOTKOW CTeHKOH AUIAK) 
W 3eMueli, 3arpa3HeHHol Co, 6pimo Bcero MocaxkeHo 98 YepBeH. ; . 

BaxkHo OTMeTHTb, UTO Mp OOeHX MocweAyIoulMxX MocaKkax YepBeH 3/ec| 
He OOHapyxXHBaJlOcb YepBeli NpesbI Lyx NocafoK. Ilo okoHYaHUH Xe OMbITA = 
29 VIII tyr Gino Haligeno 17 uepBeli, B OObeMe pallMoaKTHBHO 3arpASHeHHO GP 
3eMilM —4 YepBa, BO BCeM OCTaJIbHOM OObemMe 3emMau — 17 uepBeli. Orcrop 
ACHO, UTO YepBH C MeCTa HX NepBOHAYaIbHOM Moca\KM paciipocrpaHAMCh Mi 
BceMy OObeMY 3eMJIH B sIMKe, NpHYeM BbIHY2KeHbI Obl MpOOMBaTbCA CKBO3 
o6beM ee, 3arpxaA3HeHHbI Co®°. OnHaKko Oosbuleli YacTH MOCa*KeHHbIX YepBek —| 
60 SK3eMNJIApOB — MbI He JOCUHTaNHCb. BoubUIMHCTBO HX, BepOATHO, Tak 
MpoOuBalocb TeM 2Ke MyTeM, HO 3aTeM NOKHalO ALMK Yepes OopT HU WesH cTe 
HOK sutuka. Menbiiad HX 4acTb Moria yTH W3 AWMKa HemocpefCTBeHHO H|0 
30HbI Mofcayqkv. Yxo yepBelt vepe3 Wenn Ha BPA MH Obl BOSMOXKEH, Tall 
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Bo Bce Bpema onbira 06a AMMKa CTOASIM PAJOM Ha 3eMJe MO] OTKPBITIM He} 
Oom. SemiaA B HUX YBJ1aKHAIACb JOKMAMH, a 10 Mepe HccyWeHHA — NomMyK 
BaJlacb. ie 

Uepes 24 u 44 ana nocme Ha¥ama onbira B oMmpeseueHHbIX TOUKaX OOOH!) 


pacTeHHH, MocJle Yero KOPHH H Has3eMHble YaCTH MO OTJebHOCTH B3BelIH | 
BaJIMCb, BbICYIUMBAaJIMCb JO NOCTOAHHOTO Beca HW OSONANHCb B MyeJIbHOH Med} 
B soule H8MepsyIOcb Ha cueTUHKe Tua B coslepxKanve palwoakTHBHocTH. Coote 


oy 


JeneHve paWoakTHBHOCTH HM OOpasiibl NOUB, HO MaTepHasIbl elle He JOCTAaTOUHCH 
oOpa6oraHbl H 3fecb He coobmlaroTcs. i 

PesyabtaTb. Brads. | npexcraBsenbl HeKOTOpble MaTepHasbl HallMxy 
onmbiros. Mbl He HMC€M BOSMOXHOCTH MPOHSBOAUTb 3fecb UX NeTasbubli anasHsih 
HO Ha pxAe MOMeHTOB CUHTaeM LesecooOpasHbIM ocTaHoBHTECeA. IIpexye Bcerce 
HeJIb3A He OTMeTHTb, TO Cpe UCCeAOBAHHBIX pacTeHHH, NpouspacTaBuiMsih 
Ha MecTe BHeceHusa Co®°, ropunlia B Mpollecce cBoero poctTa HW pa3sBHTHA akky 
MYyJIMpOBaJla HaMMeHbilee ero KomMYecTBO. Mbl 3aMedaeM Take, YTO B NpHcyT/E 
CTBHH B NOUBe JO*KJeBbIX YepBeH HaKOMJeHHe KOOabTa pacCTeHHAMH FOpUHIb|E 
NOBbIMAeTCA B NATb pas. Hakonsenve KOOanbTa ApyruMu pacTeHuAmMu BCerfell 
ObWIO SHAYNTeIbHee, YeM y ropynub. Ho B MpHcyTcTBHH YepBeli HakormeHHEl) 
STHMH PaCTeHHAMH KOOaJIbTa NOBbIMAIOCh He B MATb, a B MeHbIllee YHCIO passe 

BecbMa OTYeTIMBO BbIJeIAeTCA OTPOMHAA COCOOHOCT HAKOMJMeHHA KOOAaIbTEM 
B KOPHeBOM CHCTeMe 3/1aKOB Ip H€3HaYHTeJIbHOM HAKOIMJICHHH eFO B Ha3eMHBIXIp 


i 
aL 


wacTax pacTenHi. TloqoOnble akTbI He MMWeHbI NpakTHyecKoro MHTepeca,y 
NOCKOJIbKy BO3MOXKHOCTh PalMOaKTHBHOM 3apaxKeHHOCTH B Hay3eMHO YacTHp) 
ypoxkat BeyUMX Ces bCKOXO3AHCTBEHHBIX 3JIAKOBbIX KYJIbBTYP He CJIMIIKOMp 
BbIparKeHa. q 

OcTaHoBuMCa Tak2Ke Ha COOTBeETCTBYIOLINX CpaBHeHHAX AKTHMBHOcTH I Ti) 
Cyxoro BelllecTBa pacTenul cirycta 24 u 44 zua noce Hauana onbTros. B Sonbs 
WIMHCTBe CJlydaeB HaOofaeTcs yMeHblieHHe aKTHBHOCTH Mocae 44-qHeBHOro! 
PasBUTHA PacTeHHH MO CpaBHeEHHIO C HX AKTUBHOCTHIO B 24-1HeBHOM Bospacte.} 
Ognako MMetollvecs cTy4an NOBbIWeHHA aKTHBHOCTH yepes 44 qua mpu orcyT- 
CTBHH B TOuBe YepBeH cao BbIPaKeHbl M y KOPHell MH y Hal3eMHBIX YacTel 
pacTeHHH. 3aTo pu HaJIHUMH YepBeli NOBbIMeHHe AKTHBHOCTH y pacTeuuii BcTpe-( 
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CpapHenwe pafvoaKTHBHOCTH y pa3AHUHBIX pacTeHHi, MpouspacTaBlIMx Ha 3arpa3sHeHHod 
Co% mouse B MpucyTCTBHH H B OTCYTCTBHe AOr%*AeBbIx YepBeli (ANCNO HMNybcoB 1 B MH. 
Ha 1 r cyxoro Beca) 


Yepes3 24 WHA Mocne BHeCeHHA Uepes 44 qua nocne BHeceHuA 
Co’ Co 
Buy 
UacTb pacTreHus 20 ; 
DSCT CHUA ieceaun he an 5 ace ate ener eee ines s 
Omd. * Come 6. 4. eu, 6. 4. | Cu, Ostas emer: 
3aKu Haysemuasa macca 274 | -310 47 24 70 | 990 0 “Paes 
Kopxu eee 5000 | 5620 0 66 2030 | 3400 — 04 
Beero: 0274 | 5930 | 7 | 90 | 24100 | 4390 | | 66 
Bo6osppie | Haysemyasn macca 670: | 1840 | — 0 470 |} 820 14 U4 
Kopuu 4100 | 2900 0) 0) 900 | 2580 0) 50 
Beero: 1770 | 4740 | | 0) | 1070 | 3400 | 14 : 61 
|Topauma | Hag3emnaa macca 190 | 812 0 res 200 | 1040 0 De 
| Kopuu 245 | 1280 6) 0 336 | 1880 — APA 
Becero: 439 | 2092 | 0 | 13 | 036 | 2890: | | 224 
Kononsa | Hagsemnaa macca 960 | 1450 0 9 545 | 3880 4 0) 
Kopun 2480 — 0) 0 1620 | 5400 90 O 
Bcero: 3440 | | 0 | i) | 2165 | 9280 94 | 0) 
Tpeuuxa Hay3emuHasa macca 1860 | 2980 0 0 765 925 0 0 
Kopau 800 | 3160 0 0) 640 | 4970 | 144 — 
Becero: 2660 | 6140 | 0) | 0) | 1405 | 50899 | 114 | 


* B. u. — 6e3 vepspeli, c ¥.—C YepBAMH. 


yalocb Yallle HW, KPOMe TOpP4HIbl, 3aMeTHO B HaJ3eMHbIX YaCTHX 3/1aKOB U 
KOHOMJIM. 
Bpwio Obl WpexkseBpeMeHHO HCKaTb 3/leCb HCYeplbIBaIOWIMX PasbaAcHeHHH, 
HO JlelO 3aKsI0UaeTCA, BEPOATHO, TIaBHbIM OOpa3soM B TOM, YTO C BO3pacTOM 
HakallIHvBaHve KOOasbTa y OO/bIWMHCTBa pacTeHHH MpOMCXOAMT MeHee HHTeH- 
CHBHO 10 CpaBHeHHIO C HapacTaHvem ux OnoMaccbI. Orcioya — Ha | r cyxoro 
BellleCTBa pacTeHH MpHXoAUTCA C BO3pacTOM MeHbillee KOJIMYeCTBO KOOaJbTA. 
Camo 2Ke YMeHbIeHHe HHTeHCHBHOCTH HakallIMBanuaA KOOaNbTa C BO3pacTOM 
IPOABJIAeTCA, BEPOATHO, He CTObKO C (PH3MOMOrH4eCKOH CTOPOHbI, CKOJIbKO 
8aBUCHT OT YMeHbUICHHA KOHUeHTpalluu KOOasbTa B Mowe OlarofapA U3Bse- 
YeHHIO ero PaCTeHHAMH B MepBble HefeH pasBuTHa pacrenHull. Ha sty MbICJIb 
HaBOJHT yBeJMYeHWe YHCa CyYaeB MOBbIMeHHA CoepKaHuA KoOabTa B 
pacTeHUAX B NPHCYTCTBHU TNOABYKHbIX YepBeH, PbIXIAMMX NOUBy HM Mepeme- 
MaiolluX B 30H KOPHeBbIX CHCTeM YAaCTHIbI MOUBbI HW KalpOJMTbl YepBe, B 
12* 814 


KOTOPBIX MOF OKa3aTbCH KOOAIbT H KOTOPbIe OOBIYHO NpABeKaloT K cebe ae:|f 
MeHTbI KOPHeBOH CHCTeMbl pacTeHHHH. 

B cooTpercTBylollux rpacbax TaO/MUbl Mb! MOMKeM Pa3JIMYHTb TeHJeHUMK | 
K MOBbILIeHHIO pasvOaKTHBHOCTH y pacTeHHH, MpovspacTaBlHX B NpHCyTCTBULR 
yepBeli Ha paccrosHHu 20 cM OT MecTa BHECeHHA B NOUBY paMoakTMBHOrO KO} 
OanbTa. OueBuHO, YepBH JeHCTBHTeJIbHO MOryT paCCeHBaTb, pacTaCKMBaT! 
paWoakTHBHblit KOOaNbT, 3araTbIBad B Npollecce CBoero NPOABYKeHHA B NOUB 
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JelaMu TepBoHadabHOrO 3arpxA3HeEHHA H, CJleOBaTeMbHO, 3apaxKaA pano}y 
AKTHBHOCTbIO HOBble OObeMbI 3eMIH. OTciofa pyre YepBU, HaceKOMble H HHbIk 
OpraHH3MbI MOryTb paccesTb paMOaKTHBHbIH H3OTON ellie Jalee W B IpHPOAHbD} 
YCJIOBUAX OOeCHeUHTb B CpaBHUTeMbHO KOPOTKHM CpOK MpHBeleHve 3arpASHeH E 
HbIX  JOJFOXRKABYWIUMH W30TOMaMH OObeMOB TOYB K €CTECTBEHHOMY YPOBHK} 
palMoakTHBHOCTH. 

He ucks104eHO, ITO CBOeH NOUBEHHON JlexATeJIbHOCTbIO YEPBH He TOJIbKO Tepes 
MellaioT UaCTHILbI MOUBbI C 3AKJIIOUeCHHbIMH B HAX paHOaKTHBHbIMM M3OTONAaMhH | 
HO ellle H XHMMUeCCKH BOSJelicTBYIOT Ha XapakTep NOYBeEHHOrO NMorJoularollerge 
KOMIIVIeKCa, YCHJIMBalOT HOHOOOMeHHbIe peakIMH, Co3aloT OCHOBYy, OOerualon 
My! MorsolleHve pacTeHuaAMu KOOabTa. Bce 9TO BOMpocbl, MofsexKallve cole 
GoMy paccMoTpeHHto H HcCCJIeOBaHHiO, KaK H BOMpoc oO po B pacceHBaHHly 
H30TONA XOJOB, MpOJIOXHKeHHbIX YePBAMH B TOUBe. 

J[na Hac 3Jjecb BaxKeH OCHOBHOM H OecCHOpHbI BHIBOA O TOM, YTO B Ip 
CYTCTBHH JOR JeBbIX YepBell NPOHCXOAMT YCHJICHHbIM BbIHOC H3 NOYBbI Ha3eMHbI}i 
MH UacTAMM pacTeHHii JlaxKe Takoro NposwHO cop6upyemoro uso0ToNa, Kak CoH, 
Tem OouIbilive Hajek j[bl MOXKHO BOSJaraTb Ha NOJOOHY!O pOJlb YepBel B CyuaAh 
3arpaA3HeHHA NOYBbI HHbIMH, ciaGee copOupyeMbIMH NOYBOH JoNrOwKUBYILUMIN 
payMoakTHBHbIMH H3OTONAaMH, B TOM YHCJIe CTPOHWHeM, We3sHeM H Jp. 

BuosoruvecKkad CaMOOUHCTKA TOUBLI OT pakMOaKTUBHOrO H30TOMa KOOAIbT) 
TIPHBOAUT K 3apax%KeHH1O HM CMeKHbIX MOUBEHHBIX OObeEMOB MH HajNOUBeHHbIA 
PpacTHTeIbHBIX ApycoB. Bpinoc KOOasIbTa Ha MOBepXHOCTb NMOYBbI pacTeHHAMER” 
B KaKOH-TO Mepe OOecteunT H 3f/eCb Mpollecc Spo3sHOHHoro H OnoOrHyecKor« 
pacceHBaHHA H30TOMA Oe3 TOrO, UTOOBI BCe BbIHeCeHHOe eFO KOJIMYECTBO BHOBI) 
CMOrJIO TYT %Ke BEPHYTbCA B NOUBY Nocse OTMHpaHUA pacTenult. CnefoBaTesbHole: 
pOlb NOUBeHHOM ayHbl, B YaCTHOCTH NoKa3saHHad HaMH pPOJIb ox WeBHIx yep )P 
Bel B OMO9KOOrHYeCKOH CaMOOUNCTKe MOYBbI OT paHoakTHBHOrO 3arpasHeHHa’ i 
MOXKET NPOABAATbCA B pasHooOpasHblxX (POpMAaX H CAYKUTb HeMocpeACTBeHHBING: 
WIM MpOMexKyTOUHbIM 9STaNOM B pafMO9KOMOrHyYecKOM LWelNHOM Tpoliecce pac’ 
CeHBaHHA M3OTONOB. 


Muctutyt 6nodusuku Ioctynuso 
Axayemuu Hayk CCCP, 14 V 1957 
JJa6opatopua 6uopusnku 
Ypanpexoro tbumuana Akaqemun HayK CCCP 
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MHKPOBHOJOIH A 
C. Fr. PbIBAKOBA 


MUKPO®JIOPA FJIYBHHHbIX HE®TEM TPETHYHOLO BO3PACTA 
ANWEPOHCKOFO NOJIYOCTPOBA 


(ITpedcmaeaeno akademuxom B. H. Hlanowxukoeom 9 V 1957) 


JloposIbHO MHOroUnCJeHIble JIUTepaTypHble JaHHble CBUJeTebCTBYIOT O 
OouIbLUOH 3acCeJIGEHHOCTH M KaveCTBeHHOM pa3HooOpasMu MuKpodbmopHI Hedrelt 
a TIJIaCTOBbIX BO pa3sJIMUHbIX MecTopomeHnh (? 8, 912, 14°16) Crenenna xe 
i? XapakTepe BepTHKaJIbHOrO paclipocTpaHeHHA MUKPOOPpraHu3MOB B NpOyKTHB- 
|HBIX TOJMaX B 3ABHCMMOCTH OT rMyOHHbI 3ayleraHuA NacTOB B W3BeCTHOH HaM 
JIMTepaType oTcytcrBywr. [lostoMy WeJbio HaCTOMMMX MCceqOBaHH ABAAeT- 
CA yCTaHOBJIeHHe TpaHHIL BepTMKaJIbHOrO paciipocTpaHeHuA %&KusHeeATeMb- 
| HbIX MAKPOOpraHH3MOB B He*TeHOCHbIX IwlacTax. ITO CyllecTBeHHO, B UacTHOCTH, 
MOTOMY, UTO LO TOCeq@Hero BPeMeHH B HeuaTH BbICKa3bIBAIOTCA COMHEHHA B BO3- 
(MOX2KHOCTH [peOblIBaHHA MHKPOOPpraHH3MOB B Hef[pax He(*TAHbIX MecTOpOX]e- 
junit (7, 1°). Hamu usyuanucbh Hecbru TpeTHuHOro BO3pacTa, B3ATbIeE U3 HaHOoee 
jPatyOoKuXx SKCIUIYATHPY!OUWWMXCA CKBaxKUH (3538—4228 m) Ha AnulepoHcKoM 
iMosyoctpoBe. UacTtb oOpa3sloB usy4alacb MOBTOPHO Yepe3 omnpesedeHHbie 
|ipoOMexyTKH BpeMeny (oT 4 Mec. Jo 2 ner). 
OcHoBHoe BHHMaHHe Obllo OOpallleHo Ha OOpaslbl HedbreH H3 MoHTaHUpyio- 
\WIHX, rTyOMHHOHAHOCHDIX MH paOoTaoUIMxX Ha rasM@Te CKBaxKVH, BBMAY Toro 
l\UTO 9TH HeTH MpefcTaBiAioT HavOosee WeHHbIM C TOUKH 3peHHA MUKPOOHOO- 
|TMH MaTepHadl — Kak CBOOOQHBIM OT 3apaxKeHHA MHKPOOpraHH3MaMH U3BHe. 
/O6pasib!l oTONpasuch c COONOeHHeM BCeX IIpaBHJI aCelTHKH: MpesBapHTesbHO 
icIlycKaJloCb HeKOTOpoe KOJHYecTBO Hed*brv JIA OMMCTKH TpyO OT BO3MOxKHOrO 
|3arpaA3HeHHA; KpaHbl H BbIBOAHbIe TpyObl THaTesIbHO NpPOTHpaJucb cTepHIbHOK 
|BaTOH, CMOveHHOH 96° cnMpToM; He*Tb HaJIMBaacb B CTepHJIbHbIe CKAHKH. 
| Bcero 6bilo0 vcceqoBaHo 27 oO6pa30B MpakTwyeckH Oe3BOMHbIX Hedrelt 
|“ HedTreH c MpMMecbio MwiacToBblx Bog. JIA BbIABIeHHA MHKpOOpraHusMoB 
| pasIMUHbIX (U3HONOrMYeCKUX rpynn (MeHuTpH@UuKATOPOR, Aecysbypusaropos, 
| HUTPUUuKaTOpPOR, COpaxKuBalowlMx LWeMON03y, OeKH V POKO3y) MpOusBOAMICA 
|HoceB MUKpodsopbl Ha COOTBeTCTBYIOWMe IIEKTHBHbIe cpefbl. [pw arom qua 
MoceBa Opavcb MO BOSMOXHOCTH OoIbIIve KOMM4eCTBAa HHOKyJioMa (0 20 Mu). 
Canpodutubie cbopMbI ompesenamuch HelocpefcTBeHHO Tocae oTOopa o6pas- 
OB IyTeM MoceBa B YakH IlerpH Ha Msco-nenTouHbit arap (MITA) | Ma nedru 
€ muacropol Bosoh. IIpucyrcTBue aHadpoOHbIx CalpouTHblx (opM ycTaHaBJH- 
| Baloch yrem mocepa Ha MITA B TpyOKy no MeTtoxy Bunbsmb-Betona. 
| Bee nocepbl mpovsBoqusmucb B 3—6-KpaTHbIX NoBTopHocTax. KyJbTHBupo- 
| BayIMcb OHM B TepMoctTate mpuH 35—387°. HaOmoflenua 3a NoceBaMu MpososKa- 
| tucb oT 3 905 Mec. Takum 06pa30M, MHOrOKpaTHaA MOBTOPHOCTb MoceBoB, Oob- 
IMe OObEMbI HHOKYJIIOMA HW AIMTeAbHOCT) HaOOLeHUU MOSBO/AIM HaM C yBepeH- 
HOCTbIO TOBOPUTb OO OTCYTCTBHH B HeTAX TeX WIM WHbIX rpynn OaKTepuh. 
B ta6n. | noka3aHbl pesybTaTbl MUKpOOMOOrMyecKoro U3y4eHHA ryOuH- 
HbIX TPCTHUHbIX He*breH CypaxaHcKoro MecTOpOKMeHHA, a TaKKe 3ABHCMMOCTb 
pacnpocTpaHeHHA MUKPOOPpraHv3MOB OT HaMYAA B CKBaXKHHAX MWacTOBbIX BOL. 
B uccreloBaHHublx oOpaslax TpeTHUHIX Hedbrel HanOomee pactipocTpaHeH- 
HbIMH (u3HOMOrMYeCKHMU rpyntaMu OakTepHi, MOryUIMMU BbIsbIBaTb MpeBpa- 
IeHHA pasJIMUHbIX OpraHHdecKUX BelllecTB, ABJIAIOTCA AMMOHMPULUp yloule, 
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yabatpelyuupyroulve, enurpuduuupyioulue, cOpaxkuBaiollue raioKo3y u 
aHaspoOuble canpoduruble tbopMpi OaKTepuit. B oryesbubix cyyaax oTMeuamOcb 
|IpucyTcTBHe MHKpoOOpraHv3MosB, passaratoulux KJeruarKy. 

|| IlopropHoe usyyeHue Tex xe He(prell NoKasano, uTO OakTepuambHoe Hace- 
eHHe B He*TAX W3 CKBAXKHH, 9KCIWMYaTHpYOWMXcA OHHM HM TeM Ke cmocobom 
a NIpOTHKeHHH AVIMTeNbHOrO OTpe3sKa BpeMeHH, H3MeHAeTCA CpaBHUTebHO 
a0. [lo-BHAMMoMy, 9TO CBA3aHO CO CTaOMbHOCTbIO pexKHMa MacToB, XHMH- 
eCKUM COCTaBOM HedTeH M COOTHOIeHHeM HedbTu M BOJBI. 

{| IlpoBeyqenHoe uccefoBaHve cBHJeTeIbCTByeT TakxKe O HepaBHOMepHocTu 
pactipefeseHuA MUKpodlopbl B 3anexKuH. TlostToMy Aa Toro, YTOObl cyAUTb 
0 O2kTepHasbHOM 3aceeHHOCTH MaOOOBOAHeHHBIX Hetpreli culeftyer pacnosa- 
rarb HECKOJbKHMK OOpasilaMyv, B3ATbIMH U3 CKBaXKUH Pa3HOBpeMeHHO. 

| Bce o6pasmpi nedre Tperuunoro Bospacta, coflepxalllve racToByto Boy, 
He3aBUCHMO OT TJIYOHHbI HaxXOXKeHUA CPUJIbTPOB, 3aCeeHbI OOMJIbHOM HW pasHo- 
oOpasHol MuKpodopol, KO1Opad MpOABJIAeT BbICOKy1O OHOXHMMUECKYIO AKTUB- 
HocTb. BesBofuble Ke WpakTHyecKH HecbTH HOO COBepIeHHO CTepHJIbHbI, JH60 
MUKpOOvaIbHad X%KW3Hb B HHX MpefcTaBsiena Kpaiine cKyAHO. CrefoBaTesbHOo, 
YUCTaA HePTb, ABJIAACH JIA OakTepHH HCTOUHHKOM yruiepojHoro MuTaHUA, 6e3 
BOJHOH (asbl He MO*KeT MOABepraTbcesA BOs MelicTBUIO MHKPOOpraHH3MoB. 

BoratcrBo HW pasHooOpasve MHKpoOHOrO Mpa CTONT B TeCHOM CBA3H C IIpH- 

|CyTCTBHeM B CKBaKHHaX HePTAHbIX BOA pW ycNOBMM, pasyMeeTcA, HasM4MA 
fB HMX J\pyrux (baKkTOPOB, OaronpHATCTBYIOWIMX pasBUTHIO OakTepHasbHou 
#KU3HH, — COOTBeTCTBYlouleH BemMuMHbI pH, cojep2xaHuA MMTAaTeJbHbIX 9JIe- 
MeHTOB HT. J. (?,4,14). BcBa3H c H3102%KeHHBIM, C Halle TOUKH 3peHuA, NpaBHJib- 
j Hee ObIIO Obl TOBOPHTb He O MUKpotnope Hedprelt KaK TAKOBbIX, a O MUKpotpsope 
HHeTeH WH WacTOBbIX BOA, COMpOBOXMawwlNxX STH Hedrnu. 
. Ilo naOmofeHHimM pafla ydeHbIx, Oosbilloe 3HaveHMe HMeeT MH XHMHUeCKHH 
cOcTaB CaMHX HedbTeH HM UX ylembHbI Bec (?,7,8,4,14). AkTHBHaAa MuKpodsopa 
JOOHapyKuBaeTcaA B Ooslee TAXKENbIX HePTAX, JlerKHe %Ke HeTH OOceMeHeHBI 
#SHAUHTeJIbHO caOee, NHOO OakTepHH B HUX OTCYTCTBYIOT. 

Takum o6pa3om, B pe3yIbTaTe MUKpoOvomorM4ueckoro W3y4eHHA ryOMHHbIX 
HeTe H WwacTOBbIX BO TpeTHYHorO Bospacta AMmimlepoucKoro MosyocTpoBa 
Ha MaTepHasle 27 oOpaslloB ycTaHOBJIeHO paciipocrpaHeHve pasHooOpasHor 
1M X%KH3HeeATeIbHOM MHKpoOopbl B He*TeHOCHBIX TOJMaxX MO BepTHKasIM Ha 
riryOune 3538—4228 m. B nedru c nmactoBolt Bool c ryOuubl 4228 mM oOnapy- 
*KeHbI 9HEPrHyHble BosOyAuTeIM OakTepHaJIbHbIX MpoweccoB JeHuTpupuKkaluy, 
peyKUMM cymbaToB, COpaxKuBaHHA TsOKO3bI M GeKOBIX BelllecTB. B | Ma 
3TOM HecbTH COfep2Kas0cb B MoMeHT oTGopa Mpobn! 1500 KmeTOK campoduTos. 

SaryxaHua OakTepHanbHoH XKM3HH C yBeHYeHHeM ruyOUHbI 3aseraHua 
macta He OTMevaocb. 

Hetbru c Takol rmyOunb! B CopercKom Corose HccJleAYIOTCA BiepBble 
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Bcecow3Hbli Hay4HO-HCCIeqOBaTeIbCKHK Tlocrymus10 
reomorop a3BeLOUHbili HE(PTAHOH MHCTHTYT 8 V 1957 
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MHKPOBHOJOFH AK 


tO. H. COPOKMH 


K BONMNPOCY O CNOCOBHOCTH CYJIbbATBOCCTAHABJIMBAFOUIM 
BAKTEPHH HCNOJIb30BATb METAH JIA BOCCTAHOBJIEHH A 
CYJIb®ATOB [IO CEPOBOJIOPOJIA 


(ITpedcmaeaexo axademukom B. H. MManowxukoeoim 9 V 1957) 


B reoxuMuueckol JIMTepaType BbICKa3bIBaeTCA MpefMosowenve O TOM, TCH 
B MOA8eMHbIX BOMaxX HM NoposaX MoXeT YATH OMOXHMMYeCKHH Mpollecc BoccTadp 
HOBJICHHA CybPaToB Ao cepoBosoposa 3a CueT MeTaHa NIpH yuacTHH OakTepuH, 
BOCCT@HABJIMBAIOINMX CysbaTbl. ITO MpesNosoKenve MOcAyKu0 OOocHOBa-s 
HHeM TpaKTOBKH IIpH4HH reHesvca CepoBoopofa B HePTeCHOCHbIX HW raSOHOCHBIXIE 
nuiactax (°). Ky3Helos (1) JomycKaeT, uTO Npollecc OakTepHasIbHOrO BOCCTaHOB*) 
JieHuA cysbiatow B MatiectHHckux uw ArypcKHX CepOBOAOPOAHbIX MMAaCTOBbIAE 
BOJaX MOXKeT HATH 3a CUeT MeTaHa. ITO NpeNomoORKeHve OH OOOCHOBHIBaeT pac} 
uetamu Tlenpuia (*), WoKasaBulero TepMOAMHAMHYeECKY!O BEPOATHOCT BOCCTAT 
HOBI€HHA CyslbaTOB 3a cueT MeTaHa *. OgHaKko PyOenaHKy (*) He yAanocEs 
BbIJeMMTb KYJIbTYPbl CyJIb(paTBOCCTAHaBMMBaowluxX OakTepHH, KOTOpble ObLIY 
Obl CNOCOOHBI HCHOMb3OBaTb MeTAaH JIA BOCCTAHOBJIEHHA cysbPaToB. Tlostomye 
BOTPOC O BOSMOXKHOCTH NpOTeKaHHA STOTO Npollecca B rIyOMHHbIX BoJax HW Topo: 
Wax ocTaeTca HesCHbIM. : 

Mbl WMeJIM pA YHCTHIX H CMeLIAHHbIX KYJIbTYp cydbdaTBOCCTaHaBJIHBAalIO's, 
WMX OakTepHi, BbIJeICHHbIX H3 WJIOB, KEPHOB H IWIaCTOBbIX He(PTEHOCHBIX BOLE 
KOTOpble aKTHBHO BOCCTaHaBJIMBaIM CYyJbPaTbl MOJIeKYJAPHbIM BOAOpogom (5) hf 
QTM KYJbTYPbI MbI HCIbITaIH Ha CNOCOOHOCTh K BOCCTAHOBJIeHHIO cysbiarTois 
3a cueT MeTaHa. Hue ONMCbIBAaeTCA MeTOAHKa H MpHBOAATCA pesysbTAaThI 3TH} 
OMBITOB. 

OnbiTb! CTaBHJINCb B CKJINHKaX EMKOCTbIO 0,51. B cKIAHKH HamHBasocb 100 mM: 
MHHepaJIbHOH cpefbl cylefyromero coctapa: K,HPO, 2 r; NaH,PO, 1 r 
MgSO, 0,3 7; Na,SOa 0,3 r; (NH,4),SO, 1,5 r; Na,CO, Ir; comb Mopa 0,2 rf 
Na,S -9H,O 0,05 r; Boga Bofonposoguad 50 ma, Boxa AucTHMUpoBanHaa —|R 
qo 1 1. Comb Mopan NaeS qo6aBnaaucb B cpely B BU Je CTePHJIbHbIX pacTBOpoly 
nepef ee 3apaxkennem. Cysbcuy HaTpuA BHOCHICA JIA MOrmoWeHHA OCTAaTKOI 
KUCMOpofa B cpeje. Cpeqla yKasanuoro cocTaBa Oplia BbIOpaHa NOTOMY, ITO OHI 
OKasalacb OYeHb OarONpHATHON JIA KYAbTHBUPOBAaHUA Cy baTBoccTaHaBIH le 
Bajoulux OakTepult B yCIOBUAX aBTOTpoHoro NHTAaHHA B aTMocdepe Bosoponale 
Hekoropble Ky JIbTypbl HakallIMBasIM Ha STOH Cpefle IPH BOCCTAHOBMEHUN CyJIbIy 
(baTOB MOJIeKYJIAPHbIM BoOpogzom cBpuwe 1000 mr H,S na aurp (8). CxnanKiil 
CO cpeqoH sapaxaIHCb BHECeHHeM 5 MJ KYJIbTYpb! cysbcbaTBoccTaHaBIUBalope 
mux OakTepHli WIM TakKOrO 2%Ke KOMMYeCTBA BOAHOM B3BeCH CepoOBOOPOAHEEA 
MOB. GaTeM CKJIAHKM 3aKPbIBAIHCb TepMeTHYeCKM peSHHOBbIMH TpoOKam)| 
C NpONyHleHHbIMH Yepes HUX CTeKJIAHHBIMM TpyOKamu. Uepes aru TpyOKu ul 
CKJIAHOK OTKAYHBaJICA BOSAyX JO OcTaTOUHOrO JaBeHua 20—25 mm pr. CT. 
M Nocsle MpOBepKH Ha TepMCTHYHOCTb OHM 3allOMHAMCb MeTaHOM lo armocdepit 


* Pacuetnt Tlenbuia ObwiM CemaHbI NO aHHbIM O CTaH,apTHBIX paOorax peakUHi, KOTOppIy 
B HacToallee Bpema ycTapeau.Kpome Toro, ero pacueTbl OTHOCATCA K BeILeCTBAM, B3ATHIM HE B TO!|E 


COCTOAHHM, B KOTOPOM OHH yuaCTByIOT B OakTepHambHoM Mpouecce. Ilostomy onM He MOryT Xé/f 
PaKTHPH30BaTb HX SHeprerTHKky. | 
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oro JlaBJieHua. OTKauka HM 3aMOJHeHMe MpoOBepAIMCh Ba pasa C TeM, 4TOOBI 
Mocue yaWTb BO3Ayx. CKAHKH C NOCeBaMH HHKYOMpOBaJMCbh MIpH Temilepa- 
Type oKowo 27° B Tegenve 120 que. KontpombHand CKAHKa He 3apaxKasacb. 
3a Mepvol MHKyOallMH YepHbIi ocaqoK CepHucTOrO Kese3a B KyJIbTypax 
ye OOCCIIBETHJICA HH B OHOM 3 CKJIAHOK. CieqoBaTebHO, BO BCeX KyJIbTypax 
Ox PaHJIHC aHaspoOHble yCJIOBHA, OarOMpHATCTBYIOUlMe pasBHTHIo CyJbipar- 
WBOCCTAHABJIMBaIOWIMX OakTepHi. 

| B KOHIe OlbITa BO BCeX CKJIAHKaX OblIO H3MepeHO JaBJIeHHe C MOMOLIbIO 
jpTyTHOro MaHometpa. IIpu sTOM Oka3aOcb, YTO HH B OHOM M3 OMbITHDIX CKJIA- 
jH0K OHO He ObIIO HH2Ke, YEM B KOHTpoule (He3aparKeHHad CKJIAHKa). Takum oOpa- 
(30M, B KyJIbTypax He Ha6mloaslocb 3aMeTHOrO MoTpeOyieHHA MetTaHa. Ilocae 
OMpeesIeHHA aBICHHA CKJIAHKM OBI BCKPbITbl, H B KyJIbTypax OblJia onpe- 
lipsexa KOHILeCHTpalluwt CepoBOOpOa HOMOMETPHYeCKHM METOJOM. - 

| J\aHupble O BOCCTaHOBJICHHH CyJIb(PaTOB JO CepOoBOAOposa C MOMOMIbIO ra3so- 
| OpasHoro BOMOpofa B KyJibTyYpax OakTepHit Opi NoMyYeHbI B OMbITAX, Mpo- 
WBEJCHHBIX I10 STOW Ke Cxeme. 

| Pesy JIbTaTbI aHasIH30B, MpHBeeHHble B TAG. 1, NOKa3bIBaloT, YTO HH BOAHOM 
W3 MCIIbITaHHbIX KYJIbTyp B IIPHCyTCTBHH MeTaHa He HaOJNOJaJIOCb CKOJIbKO- 


TaoOsmuna 1 


. 
| Mcnpiranue KyJIbBTYp cyJIbaTBOCcTaHaBMBaloWlnX OakTepHi Ha CMOCOOHOCTh K BOCCTAHOBJIe- 
HHO cyJIb(paToB 3a C¥eT Me€TaHa H BOJOpOTa 


KonucuTrpanua HS B 

Ne Crenenb KY JIbTY pax 

KY JIb= MctTouuHkK BbIgeseHHA KyIpTyp Vibrio desulfuricans YHMCTOTHI 
TYypbl KYJIbTYp B aTMOCde-| B aTMOcpe- 
pe MeTaua, | pe Bogopo- 
Mr/ a Ma, Mr] 

180 | [ay6oKkopogznpi um us Uepnoro mops Uncraa 8,2 294 ,3 

4 |Un 03. Battkan 4 414 637,0 

9 |Un 03. Saprou > os} 603,3 
234 aa liacToBaA Boa (Ycoube Cudup- % oD 470,95 

ckoe 

280 | Cepopofzopoyuad MuHepanbHad Boga u3 Topsauero a U0 235 

wcTouHHKa ,. apruncKkun* (Sa6alKaspe) 

7 | Ua 03. Xosenyp (IMpu6alixane) 3 Gro 1040 
190 | Ma o3. Anugpeesckoe (Cu6upb) : Pretl 306 
113 |Win o3. Hyp (Cu6upp) Cmeman. 5,6 136 
94 | Mn p. Mockspt . 5,4 34 
114 | Un 03. Benosogzph (BaanumupcKaa 06.1.) J Die) 17 

8 | Ua 03. Hepcxoe 6,6 AVG 
40 |Win 03. Caxckoe - U2: 204 
201 | Herp (2-e Baxy, ropu3o0nT Bs, rry6nna 1200 m) 3 2,4 292,14 
200 | He@tp (2-e Baky, Bepelicku ropH3onT, riyOuna . 8,1 260 

835 m) 

84 |Kepu (2-e Baxy, nedtenocublt ropH3oxT) ‘ 0,6 179,0 
225 | Cepopozopoguad mlacToBaa Boa (pation Mpxyrcka) z 2,65 — 
— |WUa os. Benosorb B3Becb 8,4 — 

wsa 
— |W o3. Caxcxoro To xe 8).3} — 
— |WUa 03 Sapton 3 42,0 =— 
— |Kepx (2-e Baxy, HepTenocHbili ropu3soHT) Vsmeup- ie = 
YeHHbIM 
KepH 
— |Kontponp (cKJIfHKa He 3aparKaslacb) == Dal was 


HHOYb CylecTBeHHOrO HakomsJeHHA cepoBoyopoga. B HeKoTOpbiIx KyJIbTypax 
KOHICHTpallua CepoBoyopoya yBeIMYMIaCb Ha HECKOJIbKO MMJIIMTpaMMOB 10 
cpaBHenwio C KOHTposiem. OfHako 9TOT H30bITOK CepoBoopoga Opi CKOpee 
BHeCeH C IOCe€BHBIM MaTepHaJIOM, YeM ABHJICH pe3yJIbTaTOM peAYKUMH Cysbipa- 
TOB 3a CueT MeTaHa, Tak KaK HeCKOJIbKO MOBDIIMeHHOe COJeprkaHHe CepoBojo- 
poya OTMeyaIOCb HM€HHO B TEX CKJIAHKAX, KOTOPbIe ObIJIM 3aCeAHbI CaMbIMH 
AKTHBHbIMH MCXOJHbIMM KyJIbTypaMH. 
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IIpu lloceBe B Tex 2Ke yCJIOBHAX, HO B aTMOCepe BoopoAa, a He MeTaHa, } 
B KyJIbTypax HakanMBanocb oT 200 Jo 1000 mr cepoBofopoAa Ha JIMTp Cpefbl. f 
Takum 06pa30M, pe3yJIbTaTb! ONbITOB rOBOpAT NpOTHB cMocoOHOCcTH cysbpat- |p 
BOCCTAHABJIMBaIollux OakTepHH MCNOMb3OBaTb MeTaH B Ka¥eCTBe OKMCJIAeMOrO 
cyOcTpata JA BOCCTAHOBJIEHHA CyJIbaTOB No CepoBofopofa. | 
STOT BbIBOA NOATBepxaeTcA TeopeTHYeCKMMH pacdeTaMuH abekTHBHOCTH 
cBo6oqHoli sHepruu (AF) peakuuu BoccTaHoBJeHHA CyJIbaTOB Ha OCHOBAaHHH | 
MOceqHUX aHHbIX (?): 
1) BoccTaHoBseHHe cysb*aTa KasbUMA MO Cywbpuya 


CaSO, (TB) + CH, (r) ~Ca** + S7~ + 2H* + CO; + H,0 (x) 
A Fyog2 = + 32,21 KKan/MOJIb 


2) BoccTaHoBjIeHHe HoHa SO, 


SO; 7 +CH, (tr) SS, COy 9 eee 
A Foose = + 26,57 KKasi/MOvIb 


3) BoccTaHOBeHHe cyJibiaTa *KeJlesa 


Fett + SO;~ + CH, (r) = FeS (18) + 2H™* + COs, + H,0\6x) 
A Fogge = + 5,87 KKaJI/MOJIb 


Takum o0pa30m, peaKUHM BOCCTaHOBJIeHHA Cyb(paTOB Ip KOMHAaTHOM TeM- [= 
Mepatype He MOryT HATH CaMONpoHsBOJbHO Oe3 NpHTOKa BHelHeH SHeprav 
B cucTtemy. Benvunupt AF ya Bcex STHX peaKUHH HMeIOT MOJOMKUTEMbHOe 3HA- 
yeHHe, H OHH He MOryT ObITb HCMOMb3OBAaHbI OAKTePHAMH KaK HCTOUHMK SHEprHy, ff 
v6O pH 9TOM SHeprus He BbietseTcA, Kak cunTanH Tlenpu (*) uv PyOenuuk (*), |) 
a MoTpeOuiserca. 

Tlocmequee cTaHeT Ooslee OUeCBHAHBIM, eC MOLCuuTaTb 9PeKTHBHOCTb CBO-. 
‘COHOH SHEPrHv peakUMH BOCCTaHOBJIeHHA HOHAa SO, MOJIeKyJIAPHbIM BOJOpo- 
JOM, 9HEprHaA KOTOPOH ucnomb3yeTca cymb/aTBoccTaHaBJIMBalollMMu OakTepHA- 
MM JIA AaBTOTpotHoro CHHTe3a OpraHuyeckoro BelllecTBa (°): 


SO;" 44H SS6"3tE 4EO 


o— gg? = ge pom 


AF y9g° = — 29,42 KKaJI/MOJIb 


Ora peaKUMA HeT C YMeHbIeHHeM cBOGoAHOM sHeprun (AF orpuumarenbua) 
HM MOXKeT UMCHONb3OBaTbCH OakTepHAMH JIA NOMYYeHHA SHEP Ha Hy Kb 
OnocuHTesa. PeakuHH Ke BOCCTaHOBJIeHHA CyJbaTOB MeTaHOM compoBoxksa- 
1OTCH YBeHYeHHeM CBOOoMHOK sHepruH (AF nomoxkutTembHa) H, MO-BHMMoMy, 
He MOFyT CJIY2KHTb AIA STON Wen. MnbIMu COBaMH, B COMps2XKeHHH C peaKIMA- 
MH BOCCTaHOBJICHMA Cy Ib(aTOB MeTaHOM HeJIb3A MpHBeCTH KaKol-1u60 Mpotiecc, 
AF xoroporo 6puia Obl NomoxuTeIbHa. TlockombKy Benuunnua AF nponeccor 
OuocHHTesa B KHBOH KJeTKe B WeIOM HMeeT MOJIOKUTeMbHOe 3HAdeHHe, XKH3 Hb |e 
OakTepHit 3a CUeT SHEPrHH OKMCCHHA MeTaHa CBA3AHHBIM KHCOpoOsoM cysbha- fe 
‘TOB TeEPMOAMHAMHYeCKH HeBO3MOXKHA. 


5 SS ae a 


UuctutyT 6vonoruu BoxoxpaHHsHut Tocrynuso 
Axkajlemuu Hayk CCCP 8 V 1957 

i 

UMTHPOBAHHAS JIMATEPATYPA te 

1C. WH. K y3 wenos, Muxpo6ucnorus, 7, 317 (1928). 2M. X.Kapanerbpaun, 2 

Xumuyeckad TepMogMHamuka, 1953. 3 A. JI. Tleapbw, Tp. Conan. a6. Bcecorsn. HHCT. ‘Oe 

ranypruu, B. 14, 5 (1937). 4 JI. HW. Py 6enunk, Cybhatpezyuupyrcuime Gaxtepuu, Hag. Bb 

AH CCCP, 1947. §10.HW.Copoxkun, Tp. Wucr. muxpo6von., AH CCCP, 3 (1954). Jf? 
°B. A. Cox oaos, Murpauuu rasa u neta, H3y. AH CCCP, 1956. 
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Jloxnagn Akayqemuu nayr CCCP 
1957. Tom 115, Ne 4 


BOTAHHKA 


H. H. MOJIYHHHA 


CPABHHTEJIBHOE H3Y4UEHHE SMBPHOJIOFMK HW BHOJIOTMU 
UBETEHUS HEKOTOPbIX BHAOB EBKAJINNTA 


(IT pedcmaeaeno akademuxom H. B. Wuyunoim 25 II 1957) 


HecMorpaA Ha WHpoKoe pacipocrpaHeHue U Oosblloe XO3AHCTBeHHOe 3Haue- 
HMe MpejicraputeseH pola Eucalyptus L’Hérit., sm6pvonoruyeckue aHuHble 
HO STOMy poy oyrn orcytcTByiwr. Maxkovyielt uv Kpyuxkutenk (3,2) onucanu 
fH Meosuc pH oOpasoBaHHu MaTepHHCKUX KJeTOK MuKpoctiop, Mavpuruon (°) 
) Hall cXeMaTHYeckoe cTpoeHve cemanouku, H. H. Tlonyuuuolt (*) usyyeno pas- 
H BuTHe UBeTKa, I]. A. Bapanosnim, E. A. Bapanosolt u H. H. Tlomyuunon (°) 
/ OTMeYeHO HHTepecHoe COpas0BaHHe KOJeCOPpH3bl y IBKAaJIMITA. 
|  Jlannasa paOora npoBesleHa Cc Lembio H3y4eHHA SMOPHOHAMbHbIX MpoteccoB 
Hw OvoJoruu UBeTenus Eucalyptus L’Hérit. Uccs1eqopanue npoBogusocb B 1950— 
| 1955 rr. B saOopaTopun du3svonoruu pasBuTua TaBHoro OoTaHMueckoro caja 
| AH CCCP nog pykozojctBom IJ. A. Bapanoga u B. A. Moxgy6uot-Apnonpyn. 
|| Bei u3sydenbi 8 BuyoB Eucalyptus, orHocaueca K AByM cekuMam: E. Macar- 
| thuri Deane et Maid., E. Deanei Maid., E. cortada Labill., E. cinerea F. v. 
Muell., E. occidentalis Endl. (cexuua Parallelantherae E. v. Muell.) u E. 
| pauciflora Sieb., E. gigantea Hook. f., E. stellulata Sieb. (cexuua Renan- 

therae Bent.). 
|  Matepuan Opi coOpan Ha UepHomopcKoM moGepexbe KapBKasa, 3adHKcH- 
| popan cbuxcatopom Kapuya u o6pa6oraH o6pmuHbiM cnoco6om. ToctosHHbie 
| MpenapaTb! OKpaluMBasIucb reMaTOKCHJIMHOM Ipsinxa uw Tekyenraliua. Marepnan 
| PUKCUpPyeTcH, OKpaluuBaeTCA HW pexKeTcH MIOXO, H3-3a HaMYMA B UBeTKe S*pup- 
HBIX Mace, AYOHJbHbIX BeLeECTB, KAMCHHCTHIX KJIETOK H MOLLHO pa3BHTbIX CoO- 
CYMCTO-BOJIOKHHCTbIX T1YUKOB. 

Ilockombky pa3BuTHe HM CTpoeHHe reHepaTHBHbIX OpraHOB y HCCJeOBaHHbIx 
BHJIOB OUeHb CXOMHO, a OTJIMUMA MMeIOTCA TOMbKO BO BPeMeHH MpOXxor*eHHA 
TeX WJM HHbIX S3TAaNOB, B BeJIMYHHe AJep H KseTOK, TO ONMCaHHe OyfeT Npous- 
BOJMTbCA B OCHOBHOM Jin Eucalyptus cinerea. 

MuorouncsicHHble CEMANOUKH AHaTPOMHble, KPaCCHHyIeJJIATHbIe, C JByMA 
ABycNOHHbIMM MHTeryMeHTamn. IloceqHve COpasyioT y3koe, MOUTH HesaMeTHOe 
Mukponuie. B BepXHeH YacTH 3aBA3H 3aKJafbIBalOTCH HeopasBUuTble CeMsA- 
mouku. Kak npaBuso, oOpasyeTca OfHa apXeclopvaslbHad KJeTKa, HO HHora 
UX 3aksabIBaeTCA Be, WH TOra pasBUBAaIOTCA Ba 3apO/[bILeBbIX MellIKa B OJHOM 
CeMATIOUKe. 

Maxpocnopbl, o6bmMHo B UNCJIe YeTbIPeX, pacroularaiorca MHHeHHO. Mxorya 
BePXHAA KuleTKa JMafbl He JeNMTCA M Tora OOpasyioTCA JHIIb TpH Makpo- 
cnopbl. HukHAA Makpocnopa JlaeT Havao 3apof[bIIeBOMY MellIKy, KOTOPbIH 
pasBuBaeTcA NO HOpMabHoMy Tuny. AHTHTO{bI O¥eHb ObicTpo oTmupanor. Ilo- 
JApHble Apa Mouro He CJIMBaloTCA. 

AiiuexneTKa c HCOOJIbIUMM OKPYFJIbIM AAPOM, OKpy2XCHHbIM He3HavHTeJbHbIM 
KOJIMYeCTBOM WuTOMIa3sMbI. J[Be CHHepruybl cuerka BbITAHYTOH opMbI, Kpyll- 
Hble; BAKYOJIM HX pacnovlOxKeHbl, Kak HW y sAlillekneTKH (pic. 1,a). Tbwibua By X- 
KleTOUHAN, OOpasylollasicA No OWHOBpeMenHomy Tuy. Talerym cekpeTopubii. 
B ra6u. 1 ,aHbl deHonoruuecKkHe HaOuoseHHA WBeTKa Eucalyptus cinerea. 
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QBKAaAMITH XApakTePHSYIOTCA HTebUbIM COSpeBaHHeM OyTOHOB, HM eCciH hy 
3TOT MepHok MposouKaeTca Somee rola, TO, KaK MpaBHJIo, CeEMATIOUKH 3HMOKH } 
Haxoatca Ha 2—4 sjepHoli craquM pasBUTHA 3apoOfbIleBoro MeIKa. OAHaKO} 
y E. Macarthuri u E. pauciflora cemano4ku B 3AMMHHH MepHoyl y2ke HAMeIOT Aud-|p 
(bepeHUMpOBaHHbl 3apO/{bIleBbI MelIOK. 


Puce. 1. Aiimesoit annapat u nomapubie agpa E. cinerea (a); QBoliHoe onmozoTBopenne y E. 

cinerea Ha 30 qeHb Mocme onbleHuaA (6); 3HTOTa, OTMUpalIOlHe CHHeEprugbl, Apa 3HO- 

cnepma E. Macarthuri Ha 15—20 yeu mocae onbiieHHa (6); MATHKICTOUHEIH MposM6pHo 

E. cinerea uepe3 4 Mecalla noce WBeTeHHA (2); WapooOpa3sHbl 3apoLbI HW KJeTOUHbIIt 

sHgocnepm E. Macarthuri wa 30 qenb nocae ombiieHua (0); aqpa SHocMepMa, pacnoso- 
YKCHHBIC B XaslasaIbHOH uaCTH 3apoyblueBoro MewKa (e). 820 X 


MckyccTBenkoe onblienve Obi0 mpoBeyeno y E. Macarthuri B urone 1951 r.,j) 
a y E. cinerea B HonOpe—yekaOpe Toro %*e roja. } 

lp BHeApeHHH MbWIbUeBOl TpyOKH B 3apOfbILeBbIH MeWIOK HHOra paspy-fF 
waeTcaA OHa H3 cHHeprugz (puc. 1,6), Ho Yale oOe CHHeprHybl coxpaHAIoTcsit 
B TedeHHe HeKOTOporo BpeMeHH (puc. 1,6). . 

Tpolioe ciMAHHe H OOpas0BaHHe SHOCMepMa MpovcxXoAuT cKopee, Yeve 
CJIMAHHe CNepMHA C AHWeKMeTKOM. Surota oOpasyerca Nocse TOPO, KaK B Ma3Mee. 
3apOfbllueBoro MelluKa OyJleT cBbie 30 aAJep 9HocMNepMa. Apa aHocnepma 
ocoOeHHO B XalasasIbHOH YacTH, HAYHHAIOT CAMBATbCA, OOpasyaA SoubuIMe Apel 
C HECKOJIbKMMM S{pblluKamnu (puc. 1,e). AqepHble cAMAHMA B IHAOCTEpMe NOKPbI fp 
TOCEMCHHbIX HaOOMaIHCb HEOMHOKPaTHO, YTO HECOMHeEHHO BJWAeT Ha MOBbI AE 
IWeHHe PusHoMOrMyecKOM AKTHBHOCTH, KaK STO 6bIO ycTaHoBsieHO H. B. Llun4 
rep (°) ip H3y4eHHu 9HocHepma Iris. 

Bee 9ralibl reHepaTHBHOTO pasBHTHA y JeTHe-UBeTyWero Bua Npoucxosaife 
SHAYHTeIbHO OblcTpee NO CpaBHeHHio C 3MMHe-UBeTyuiuM. Tak, y E. Macar-|6 
thuri nbwibleBbie TpyOKH BXOAAT B 3aposbINeBHI MeloK Ha 8—l0-fi JeHD, a 8 
E. cinerea TombkKo Ha 25—30-i JeHb nocwle ONbWIEHUA. WlapooOpasHbit 3apoybln i 
y UepBoro Bula pasBuBaetTca Yepes 30 AHeli (puc. 1,0), a y E. cinerea TombKClHl 
yepes Yerbipe Mecala oOOpasyercA NATHKAeTOUHbIM Mpessapospuu (puc. 1,2) '! 
C HacTynuenneM TenJbIX JHelt pasBuTHe wer ObicTpee u B Mae y E. cenerea}e 
CHYCTA NAT MecsMeB MOCcJe UBeTeHHA, HAXOAATCA yxKe OoMbilive paciieHeHHble{n 
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BaposbiuH, a Yepes 6—12 MecseB BONHeE pasBHTble CeMeHa CO CKaTaHHbIM 3a- 
Ipombiiem Oeoro UBeTa, PaCWIe€HeEHHbIMH CeMAONAMM, MOUeUKOM, PHMOKOTHJIeM, 
OpHeM H KosleopHson (°). DufocnepMa HeT, a 3allacHble MMTATeJIbHbIe BelllecTBa 
WB BHJle Maca H allelpoHa HaxoAATCA B CaMOM 3apoJblllle. 

Hecmortps Ha Oovbilioe KOAMYeCTBO CeEMATIOUEK B 3aBA3H SBKAIMNTA, B Ose 
oOpasyeTcA Malo (epTHJbHBIX cemAH (2—od yE. cinerea). Hexoropas uacrb 
iceMANOYUeK B BepXHeH YaCTH 3aBA3H CTepHJIbHa, 3apoOfbIlleBbIM MelIOK B HUX 


He pa3SBUBaeTCA. BoJIbILMHCTBO CeMATOUeK K NepHody UBeTeHHA HMeloT HOPMaJIbHO 


VAG stona 4 


@Menouorua wBeTKa EF, cinerea 


x | SPeiipos 
CocTosHHe C€MANOUKH HW MbIJIbHHKa ] Tati ee 
| muHek 
Sanomkenne OyropKoB cemamouek 17—20 VI 3 
IloaBjleHHe HHTeryMeHTOB CeMsamOueK 20—26 VI 6 
SanoxmKenHe apxecnopuasbHOH KIeTKH 17—20 VI 3 
IlogrorosBka K peAyKWHOHHOMY JleseHutO 20 VI—3 VII 13 
O6pa30BaHHe TeTpaybl Makpocnop 3—7 VII 4 
OAHOALeEPHBIM 3apOAbIWeBLIA MelIOK 7—16 VII 9 
JipyafepHbli 3apop7bilieBblii MewIoK 17—28 VII 14 
UerbipexbaepHbli 3apofbllweBnli MelloK 28 VII—195 VIII lel 
BocbMHAAepubld 3apOAbIWeBbI MeLIOK SEA Ef WAN 2 
Jlubdepenunalua 3apobimeBoro MeliKa 17—28 VII 14 
Totospii (Mopoyioruyecku) 3apOfbIIleBbI MelIOK 16 IX 30—90 
Tlospseuve OyropKoB THIYHHOK 5 VI == 
Aluddepenunauua Ha MbIbHAK HW TbIUMHOUHYIO HHTb 5—14 VI 9 
Apxecnopnit o—14 VI g 
Tloqrotopka kK peyKUMOHHOMY JjeseHuiIO 14—26 VI 42 
Terpawa MuKpocnop 26 VI—7 VII 11 
Muxpocnoppt 7 VII—8 IX 60 
JipykKJeTOUHaA MblJIbla 16 IX—16 X 30 
I[BeTeHve OTebHOrO JepeBa 20 X—20 XII 60 


| BUTHeE 3apofblllla WH 2HOCMepMa UpOuCXOAUT TOJIbKO B HEKOTOPbIX H3 HHX, a 
J OCTAJIbHbIe CEMAIOYKH OTMHpalor. 

OMOpvosornueckoe MccJIeqoBaHHe fipeBHero poja Eucalyptus L’H¢érit. 
‘(uckonaemble OcTaTKH KOTOporo HaliJeHbl B BEPXHeMeJIOBLIX H TPeTHUHbIX OTJO- 
X%KeEHHAX) Ha MpMMepe HeKOTOPbIX BHAOB, OTHOCAMIMXCH K Ppa3HbIM CeKIMAM, 
|WOKa3sbiBaeT OobIloe CXOACTBO SMOPHOMOrMYeCKHX IIpH3HaKOB WM UX MIpHMH- 
THBHOCTb, UTO CBHJeTeIbCTBYeT, MO-BHAHMMOMY, O eCTeCTBEHHOCTH STOrO OouIb: 
oro pola H O ero ApeBHeEM Npovcxox*eHHH. 


Inapypili OoraHHueckui cay, Tloctynu10 
Axkaylemun Hayk CCCP 25 II 1957 
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i 
PH3HOJIOTHA PACTEHHH| 


B. E. KPABLLOBA 


MCCJIEMOBAHHE POJIM JIMCTbEB OTJEJIbBHbIX APYCOB 
B ®OPMHPOBAHHH OPrAHOB MJIOQOHOWEHH A 
y APOBOM NUWJEHHLUbI 


(IIpedcmaeaeno axademuxom A. JI. Kypcanoeoim 29 IV 1957) 


B HacTosilee BpeMA paOoTaMH psa aBIOPOB JIA XJeOHbIX 31AKOB yCTaHOB 
JieHa HaHOoJIbilat 3HaYMMOCTb JIBYX BepXHHX JIMCTbeB B CHaOKeEHHH KOIOCZ 
aCCHMMJIATAMH BO BpeMA HasHBa 3epHa (8,?,°,1). 

OueHb MaJIOUHCJICHHbI paOoThi, MbITaoulMecA OCBeETHTb POJb OTJeJbHBbIX 
APYCOB JIMCTbeB JIA CO3aHHA YpoKaAd B pasuble NepHOAbl pasBuTHA pacTeHHu 
OyHMMH aBTopamnu (*) OCHOBHad poulb B OOecNeYeHHH KpyNHOCTH KOJIOCa H YACIe 
KOJIOCKOB B HEM OTBOJIHTCA YeTbIpeM BepXHHM JMcThAM. J|pyrue (*) cunTaroT 
4TO BereTaTHBHble HW reHepaTHBHble OpraHbl (OPpMUpyIoTcA 3a C4eT paOoTb! HHK 
HHX JIMCTbEB. 

B 3aqayy HacToslel pa6oTbl BXo\usIO H3y4eHHe HallpaBJIeHHA OTTOKAa aCCHMU 
JIATOB H3 JIMCTbeB pasHbIX APYCOB Ha MpOTA*KeHHM BereTalMOHHOrO MepHosa 

OObeKTOM HcCJIeloBaHHA H380paH COpT MATKOH sApoBoH mueHHUbI JItorec 
leHc-62. Onbir NpOBOAWJICA B NOJIeBbLIX YCJIOBHAX, IPH pa3speKeHHOM CTOAHH 
pacTeuni (rycrora moceBa B paqKax — 10 3epeH Ha | NOroHHbIM MeTp, WHpHHa 
MexkypsaquH 20 cm). 

J{19 paspelleHHA NOCTaBJICHHBIX 3aa4 HAMM HCTOMb30BaHa MeTOAMKa Meue-te 
HbIX aTOMOB. B pasHble NepHOYbl passuTHA pacTeHHH MpoHsBoAuMoch 20-muHyT-/ 
HOe SKCMOHHPOBaHHe JIHCTbeEB OTJCJIbHbIX APYCOB (KpoMe HepBoro) B aTMocdepet 
YIJICKUCJIOThI, MeYeHHOH padWoaKTHBHbIM H30TOMOM yrslepoga Cl. ly 

Bbijep»xkuBanhe JIMCTbeB B aTMocdepe C'Oz NponM3BoAMOCb B 3aMKHYTBIX/i 
camera Hg TleKcursasa. YrulekucwioTa, oOpasyemas B KaMepe, cocTaBlAlaRe 

1% mo oOnemy, a 0,1% ee cosepxKan paMoaKTuBHb yraepog C4. | 

TlormomjeHve yrvieKHCJIOTbI JIMCTOM MIpOWCXOJHT, B OCHOBHOM, B pesysIbTaTel 
mpollecca dorocuutesa. IIpu Jonyulenuu, 4TO pafuoaKTHBHbIM w30TON yrve-‘ 
pola MorsloulaeTcs JIMCTOM H paclipeeseTcA 10 pacTeHMo Tak Ke, Kak u Cy) 
MOXHO TO pachpefeseHH!o0 pa\MOaKTHBHOCTH B pacTeHHH CYAUTb O HallpaB.leHHHie 
OTTOKa IIposyKTOB aCCHMHIALUH. 

B nalluMx onblTax HcclefOBaoch pacnpefleseHHe ACCHMHJATOB Yepes CyYTKHIP 
Moce «KOPMJI€HHA» JIMCTbeB MeYeHOH yruiekucoTOH. Perucrpauua pacnperet 
N€HHA TO pacTeHHtO NpokyKToB oTOcHHTe3sa, HeCyULHX PakWOaKTHBHYIO MeTKY,} 
MPOWSBOLMACb NyTeM MOJyYeHHA pawMoaBtrorpados pacreuul. IIpexBaputesmb-W 
HO pacTeHuA PUKCHpOBaNHCh No ropsAyuuM mpeccom. 

[lonytennat B pesyJibTaTe MpoBefleHUA oMbira cepusz pastuoasrorpacor|) 
NOKasbiBaeT, UTO Ha PaHHMX 9TaMaX pasBUTHA JIMCTbA BCeX APYCOB MpHHMMAIOTIE 
aKTMBHOe yuacTHe B CHaOKeHHM MpOMyKTaMH aACCHMHJIALHA MOJIOAbIX, pacryf 
MMMX OpraHOB pacTeHHsA (rmaBHbIM OOpa3soM sucTbeB). Tak, B (ase UeThIPeX') 
JMCTbEB, ACCHMWJIMPyeMbI JIMCTbAMH 2-ro HM 3-ro ApycoB MeueHbIi yruepone 
HepewBuraetcsa B pacTyWMi mucT 4-ro apyca (puc. 1A). pu «Kopmnennm® 
YACKHCHOTOH, CojepxKalleH pajlMoaKTHBHyIO MeTKy, sucta 4-ro spyca,J\ 
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MUPORYKTbI aCCHMHJIAUMH B TeYeHHe CyTOK oOcTaIoTCA Ha MecTe, B pacrylilem 
(iucTe H B Apyrve opranbl He NepesBuratwrTca (puc. 25). 
Ta Ke KapTuna HaOmofaetca B chase nATH McTbeEB (8 VI), roe B cHaOxKeHHH 
sACCHMVJIATAMH BepXHero JIMCTa IpHHHMAaIOT y4acTHe BCe HH KeslexKalllve JIMCTHA, 
Ha 5-H MCT NoTpeOmAeT CosaHHble UM MpOAyKTbI ACCHMHIIAWMM Ha COOCTBeHHBIII 
ocT. 

TlodepHeHve TleHKH B MeCTe HaxoxKleHuA 3a4aTOUHOrO KOIOCa BO BCeXx 

BapHaHTaXx OMbITa MOSBONAeT MpeAMONOKUTh, YTO B YTOT NepHOl MMCTbA BCeX 


HPuc. 1. Pajnoastorpadb! sposoi muenuupt JlioTrecuenc-62 noce 9KCNOHHpoBaHHA MHCTa 2-ro 


(A) un 4-ro (6) apycos B atmocdepe C!4O,. Onnir 5 VI, chasa ueTeIpex HCTbeE 


| 
| 
‘APYCOB MIPHHHMalOT aKTHBHOe yuacTHe B Mpollecce cHaO*KeHHA 3a4aTOUHOrO 
WKONOCA OpraHH4ecKHMH BellleCTBaMH. 

| C noxBjeHveM noOeroB KyIeHHA HaOwiofaeTcA MepeqBMxKeHHe YACTH accH- 
|MHJIATOB, OOpasylOulMxXcA B JHCTbAX OCHOBHOrO MoGera, B pacTyllve JHCTbA 
}OokoBbIx noOeros. JInuIb Mocie NouHoro cthopMHpoBaHHA BTOPHYHbIX mMoGe- 
|fOB IIpOHCXOAUMT HX Nepexo Ha caMocToATebHOe MHTaHHe. TlockobKy Oo0KO- 
aBble NOOerH ABJIAIOTCA, KaK MpaBHJIO, Y APOBOH MWeHHILbl MasoypoxKalinbimu, 
it (baKTHI CBUJeTebCTBYIOT 06 OTPHUAaTebHOM poNH ITHX MoOeroB V APOBbIx 
NUe HHL. 

| Ilo mMepe JajmbHeliiero pasBuTHA pacTeHHH BCe OTYeTMBee MpOABJIAeTCA 
itudpepenumauns APYCOB JIMCTbeEB B OTHOWeHHA CHAOKeHHA MpOMyKTAaMH accH- 
IMMIAWLMM pacTyWMx opraHoB. Tak, Ha 11 VI ormeyeHo, 4YTO HW KHMe JIMCTbA 
(2-4 u 3-1) cHaO>xKaloT NpOAyKTAaMH aCCHMHJIAWMH pacTyliMe OpraHnbl 3HadHTeJb- 
Ho ca6ee, YeM BbIllepactosoKeHHble JIMCTbA. OdeHb AKTHBeH B STOT Mepuol 
M-% mucT —OH CHaOxKaeT aCCHMUJIATAMM IIPCHMYLLECTBEHHO MOVJIOMbIe JIMCTbA 
oro u 6-ro spycoB, a Takxe 3a4aTOUHDIM Kooc. HanOonpuelt 
lAKTHBIOCTbIO OONafaeT MosOoH mucT 5-ro sApyca, cHaO*KaroulMH oprannue- 
KHMH BellleCTBaMH He TOJIbKO pacTyllve, HO WaCTHYHO WH OKOHYMBIUMe pocT 
ee OpraHbl. 
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B nepvoy HaiMuua Ha pacTeHHH WeCTH JIMCTbeB (14 VI) pasumuna B paso’ h 
JIMCTbeB pasHblIX ApyCOB CTaHOBATCH elle otuersmuBee. I1pofyKTbl acCHM rt 
IMM, OOpagoBaBlMecA BO 2-M JIMCTe, B TeYeHHe cyTOK He ee B APY net 
HaJl3eMHbIe OPraHbl, H JIHb OYeHb CaO‘ OTTOK HAeT B KOpHH; 3-H JIMC 


Ha (pOpMHpoBaHHe KOJIOCA |f 
BDeMA OTaeT HeEOOJbLIyIO YaCTb ACCHMHJATOB | 
ean = i exkaulux. IIpo- 6 


HW MOJIOJBIX JIMCTb€B BEPXHHX ApycoB; 4-H JIMCT aKTHBHee HAKEI 


| 


Puc. 2. Paguoastorpadst sposol nuennupt Jliorecuenc-62 nocae skcnOHHpoBaHHa sNcTa 3-rG 
(A) u 6-ro (6) spycos B aTmocdepe C#O,. Onsit 23 VI. Hauano dasbl KonowenuA Ff 
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AYKTbI ACCHMMJIAWMH, OOpa3s0BaBllvecH B HEM, MepeBHraloTcA He TOJIbKO 3) 
BepXHHe JIMCTbA OCHOBHOrO MoGera, HO H B JIMCTbA OOKOBbIX NOGeroB. HanOosecd 
aKTHBHbI B 9TOT MepHO BpeMeHH JIMCTbA 5-ro H 6-ro Apycos. 

Ko BpemMeHH c(bopMHpoBaHHA Bcex sIHCTbeB Ha pactenuu (18 VI He TomDKC 
2-H uv 3-H, HO u 4-H MHCT MOUTH He yuacTBYIOT B CHAOKEHHH ACCHMHJIATAMH Hal} 
3EMHBIX OpraHos. . 

IIpH «Kopmuiennuy CMO, sHcTbeB BepXHHX SApyCOB payMoaKTHBHbIM yruie} 
poy cocpeqoTounBaeTCA B 3a¥aTOUHOM KOVIOCe, B y31aX COJIOMHHbI HM B KOpHel 
BOH cucTeme. B JIMCTbA HMXKHUX APYCOB MepeBMKeHHE ACCHMHATOB He po} 
UCXOJMT. 

B Hayase KosomeHua (23 VI) HaGmoqaeTCA HEKOTOPad AKTHBU3ZAILHA OTTOKi 
IIpOyYKTOB aCCHMHJIAUHH B OpraHbl MJIOMOHOWIeHHA WM H3 HHKHUX JIMCTbEBS 
Ojuako OCHOBHbIMH MOCTaBUIHKaMH OrpaHHyecKHX BelleCTB B KOJOC H CTeOed} 
OCTaIOTCA JIMCTbA BePpXHHX sApycoB (HauHHasa c 5-ro) (pac. 2A u B). 

Hakonel, Bo Bpema (popMupoBaHuA sepHoBoK (6 u# 16 VII) orToK accumu} 
AATOB H]eT NPeHMylleCTBeHHO B pellpOfyKTHBHbIe OpraHbl. K sTOMy BpeMeH)} 
JMCTbA HMXKHHAX ApPycoB, Jake OyAyyH BeJIeHbIMH, MOJIHOCTbIO yTpauHBalo’} 
CHOCOOHOCTH K CHAOXKEHHIO aCCHMHJIATAMH PeHpOLYKTHBHBIX OpraHoB. Uem BBIIIN} 
aApyc JIMCTa, TeM aKTHBHee ero yuacTHe B Iipolecce HaslMBa 3epHa. 

H3pecTHo, 4TO MO OTHOIICHHIO K pay PUsHOMOrMYeCKUX CBOLCTB NpoUcxo| 
AUT JuppepenunaluA ApycOB MMCTbeB TIO Mepe pa3BHTHA pacTeHul (°,°,1)| 
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pHueM JOMHHUpyIollad polb B (asy KOJOWeHHA NepexXoAHT OT CpeHUX Apy- 
OB K BepXHuM. HecomMHeHHO, 4YTO HMeeTCA TIPAMAA CBA3b M@XKLY AKTHBHOCTbIO 
polleccos, NpOHCXOAAUIMX B MUCTe, MH CMOCOOHOCTBIO MCTa K CHaO*KeEHHIO accH- 
WIATAMM pelpOAyYKTUBHbIX OpraHos. 


MockoscKHit rocyJapcTBeHHbIli yHHBepcurer Tloctynuso0 
um. M. B. Jlomonocospa 26 X 1956 
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Jioxnagmn Ankagemunu Hnayk CCCP 
1957. Tom 115, Ne 4 


MOP®O/JIOlH # 


B. H. MAMOPOB 


O NPH)KH3HEHHOM HABJIFOMEHHH ME)KHEMPOHAJIDHbIX 
CBA3EM HW PEWENTOPOB B MOYEBOM MY3bIPE 
TPABAHOM JIATYUIKH (RANA TEMPORARIA) 


. (I]pedcmaeaeno axademuxcm K. M. Boxosoim 16 V 1957) 


O mukpomophosormm uw B ocoOeHHOcTH MMKpodusvonorAu pellenTopor 

HW MlepHUe/JOAPHbIX allMapaTOB B HaCTOALIee BpeMA Mbl 3HaeM Elle O4CHb Ma’) 
no. Jro COcToATeAbCTBO B 3HAYHTeNbHOH Mepe OObACHAeTCA TeM (aKTOM, 
4YTO CaM OObEKT uccleqoBanna—} 

XKHBOH pellentop 4H Tlep HUesJO- 

Ee : : Te Ap — WA 9KCHepHMeHTATOpE) 
E = 4 (pce paBHo—rucTonora wan u- 
| 3Moulora) ocTaeTca moka Helo4 
CTYNHbIM. o 
[aa BbIABJIeEHHA pelletiropor 
| WM CHHamcoB in vivo Mbl_ BOC} 
| NOJIb30BaAJIMCb 2XHBbIM PHCTOJOFH- 
YeCKHM [pelapaToM, M3roToBJleH, 
a HbIM H3 MOYeBOrTO Ty3bIpA Tpa-y 
BAHOH ssrywku. TogrorosKa Ta} 
Koro IipelapaTa CBOAMacb B OC! 
HOBHOM K yflaJleHHio Kpbia pa: 
BOH NOAB3AOWIHOM KOCTH H BCTaB: 
JleHHIO Y3KOrO MIpaAMoro TpeqMeT} 
HOrO CTeKa B NosOCTh MoyeBOrC 
NysbiIpA Yepes HeOobWOH Haypes) 
BepXylUKH ero JleBOH smonmacTH 
KposooOpatiienne  HepBHbie cBx! 
3H C WeHTpasIbHOH HepBHOK cucTe 
Mol B TaKOM Iipellapate coxpaHaA} 
JIMCb ToJIHOCTbIO. JKHBbIe pelleliTo:} 
pbl H CHHaNCbl MHKpocKonHpoBa: 
JUCb B MpoXosAWeM cBeTe mMptf 
pasHbIX yBeHYeHHAX. Bcero Taf 
KUX XKMBbIX PHCTOJOrHYeCKHX TWpe: 
MapaToB ObIWO H3rOTOBJIEHO OKOMG 


200. 

Puc. 1. )Kusoit cunan Mouvesoro Ny3bipaA JIATyu- Kuppe cuHanecne 

KH yepes 20 MHH. Moce BBeEJeHHA B KpoBb 0,25% B i 

pacrBopa MetueHoBoii cuHH. O6. 90 (BoqHas cKope ocwe  BBeseHHA If 
uMM.), OK. 10 X KpoBb 0,25% pacTBopa MeTuue 


HoBolt cuuu (0,132 mr MerHsteHOBOIs 

cHHM Ha | r Beca marylwiku) Hal 
4HHaIOT OKpallMBaTbcA cCHatasa (Ha 3—4 MUHYyTe) ClMpanbHOe BOMOKHH 
MW CMHalTHYeckve OAWKH, a TOTOM (Ha 6—8 MMHyTe) H TOHKHe HepBHbie HUTH | 
Ho navOouee NoviHoe BbIABIIeHMe CHHalica HacTyNaeT MWb Ha 15—20 munyrely 
OHH 3 TAKHX OKpalleHHbIX KUBbIX CHHANCOB NpescTaBsien Ha prc. 1. V3 nerd 
BHHO, Kak K HeHpOHYy OT HepBHOTO Tly4¥Ka NOAXOAUT CupaMbHOe BOJIOKHO}) 
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KOTOPOe y OCHOBaHHA IPAMOFO OTPOCTKa MOCMeAOBAaTeJIbHO HM JUXOTOMMYeCKH 
W€NMTCH Ha HECKOJIbKO TOHKHX BeTBeH. IlocuieqHHe JemaioT BOKpyr JaHHoro 
Momoca HeHpoHa KPyroBble OOOpoTH U OOpasyIoT TY waCTb CHHalca, KOTO- 
py!o MbI, BMecte c A. E. Cumpuospim, OyyeM HasbIBaTh 3ePpHHCTO-BOsOKHH- 
cTol Maccoi. Uem ciIbHee pasButa 9Ta YacTb CuHarica, TeM JIy4Le OHa BUHa Ha 
Halle Npetiapare, Jake Ha HeOK pallleHHOM; hpaBsa, B NOcMeHeM Cy4ae CTp yKTy- 
pa 3epHucTO-BOJOKHUCTOL 
MaCCbl BUHA HejocTaTOUHO 
yeTKO. BeTBH cnvpasbHoro 
BOJIOKHa, OOpa3syxaA CHauana 
13€P HHCTO-BOJIOKHHCTY10 Mac- 
cy, MepexoAaT 3aTeM, Kak 
3TO BUAHO M3 pHc. |, B Kox- 
MeBoe HepBHOe ciiIeTeHve 
m,°°). ConocraBuieHie 
puc. | u 2 Harnayuee Bcero 
WeMOHCTpupyeT Te ocobeH- 
HOCTH CTpOeHHA, KOTOPbIe 
IpHcyWlH %KMBOMYy CHHan- 
cy. B mporxuBonojoxKHocTb 
PuKCUpOBaHHOMy cHHarcy 
(plc. 2) ToHKHe HepBHble 
‘HUTH KOHUeBOrO CVIeTeHHA 
OKHBOTO MepHlleOApHOrO 
anmapata (pwc. 1) uyyT 
OUCHb IJIaBHO HW MO BCeMy 
‘¢BOeMy XOJY MVJIOTHO MpH- 
‘meraior K MOBepXHOCTH Helt- 
pona. Ero BapHko3HocTH 
MMeIOoT JIHIIb  OBAaJIbHYIO 
WIM KpyrvioBaTy!o dopMy 4 
CHJIbHO BapbupyloT M0 CBO- 
MM pazMepam. Uepe3 45— 
30 eas *%KMBOH OKpallleH- Puc. 2. DukcHpoBaHHbIi CHHalc MOYeROFO TysbIpA JIATYLU- 
HbIM CHHalc HayHHaeT OOec- xy. O6. 90 (BoqHad HMM.), oK. 15 X . Heppuble HUTH KOH- 
UBe4YHBAaTbCcaA. TlomHocTbio ueBoro cnmeTeHHA CHHalca HAT 3ursarooOpasHO HM MecTaMH 
oG6eclIBeYeHHbIe ero OALIKH OTXOAAT OT MoBepXHOCTH HelipoHa, OMAWIKH CMOPIeHEI Hi 
TpuoOperaioT HOBoe CBOIi- BM EIOe VITOR Sy Dep 

CTBO: OHH CHJIbHO MpesiomM- 

IistoT cBeT. Takve OuIAWIKH, Kak Obl pasOpocaHHble 10 BceH NoBepXHocTH 
HelipoHa, aM MpHxofuoch HaOMOLaTb MHOrAa MO HECKOJIbKY 4acos. 

MWKuspble pelenTopb pacmosarawrca BO BCexX OTJeax MOYeBorE 
Nysbipa, HO oco6eHHO MHOro UX B palione TaHriveB, Ha WOpcaJbHOM cTeHKe. 
Onn o6pa3ytorcs 3a CUeT TOJICTHIX MAKOTHBIX BOJIOKOH, HLyUIMX B COCTaBe HepB- 
HbIX TIy4KOB OCHOBHoro ciseTenus (pvc. 3). Ha HaltieM %xHBOM Mpenmaparte 
9TH BOJIOKHA YeTKO BUAHbI 6€3 BCAKOM OKpaCKH Kak B COCTaBe Ny4kKa, Tak u 
Tlocyie BbIxXOa H3 Hero, BMOTb WO Toro MecTa, re TepsAeTCA MM9NMHOBAA 
o6ooukKa, 

Peuentopuble BOJIOKHa MocIe BbIXO,a H3 HepBHOrO WyukKa AUXOTOMMYeCKH 
Jlensitca a Oomee TOHKHe€ MAKOTHbIe BETBH, KOTOpble BCKOpe IIpOHHKaoT Nod 
MbIMMeUHbIe OaIKU, B MOACM3MCThI COM Nv3sbIpa. TaM OHM TepsAIOT MH9JIMHO- 
BYIO OOOMONKY U, AAXOTOMMUECKH JeiACb, OOpasytor OKpyrviblerycTble TepMu- 
HaJIbHble pasBeTByieHua. Ax TOHKHe KOHIeBble BETOUKM 3akaHuMBalorcaA OAL 
KaMH, KOTOpble Ho opMe M BeNMYHHeE UpesBHMaliHo pasHooOpasubl (pc. 3). 
TepMHHasbuble pasBeTBeHuA iN ViVO BUHbI JMUb Ha OKpallleHHbIX MeTHJIeHO- 
BOM CHHbIO (0,25°) mpenapatax. OkpallMBaHve STUX pasBeTBJIeCHHHM, KaK H BCero 
pelleliropa B IeIoM, HacTynaer uepes 3—4 MH. NocJe BBeJeHHA KpacnTens 
B KPOBb. Take pelleniTopbl BMepBble B MOUeBOM Ilysbipe JIAPYIWKH Obi = OMMCaHbI 
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Ha Mepe2KHBarollMx Mpellapatax OpsHxXoM (8) u Ha PHKCHPOBaHHbIX Mpeapatax 


A. B. Hemuuospin (*). . 
O6ecluBeuHBaHHe pellenTopa, 0 cpaBHeHHlo C CHHAaNCoM, HacTyMaeT ropasAc 


6bicTpee — yepe3 25—30 MMH. Mocule BBeeHHA CHHH. Ono HauHHaeTcA C CaMBIX 
HE2KHbIX erO KOHLCBbIX yacTel. 


crc clan coentanteemragiortenny ane 


[ 


Puc. 3. )KuBok pellentop mouesoro ny3bipa marywiku yepe3s 1O—15 Mun. nocae BBeNeHHAB KPOBI 
0,25% pactsopa MeTueHoBoli cuHH. O6. 40, ox. 10 X l 


CnefyeT OTMeTHTb, UTO TEPMHHAIbHAA YACTb pelleNTopa BLIABIANACh JIMUIP 
Ha %KHBbIX Mpenapatax. Ha nepexuBalollNX %Ke MOYEBbIX Ny3bIpAX OKpalln" 
BaylaCb JIMIUb MAKOTHAA (NpeTepMHHaJIbHaA) YacTb, KOTOpad, KaK CKa3aHe 
Bbilue, BHAHa H Oe3 OKpacku. 


VWucrutyt dusvonornu um. MV. II. Tlasnosa Tlocrymus0 
»Akanemuu HayK CCCP 10 V 1957 


HWMTHPOBAHHAS JINTEPATYPA 


1C. Arnstein, Anat. Anz., 2, H. 5 (1887). * N. Griinstein, Arch. f. mikr 
Anat. u. Entwicklungsgesch., 55 (1800). § M. T. Moruwaa, Men. xypx. AH YCCP, 10 
B. 3 (1940), 4A. Hemuasos, Tp. C6 o€m. ectectgoucnbit., oTZ. 3007. H musnon., 32, 
p. 2 (1902) © P. Serebrjakow, Zs. f. Zelliorsch uw mikr Anatye9. bos (1929) 
6Tl.H.Cepe6pskos, Tp. 4-ro Bcecciosn. che2ga 30cnores, aHaTOMoB ¥ rncTonoros B Kue 
pe 6—12 maa 1930 r., Kueps — Xappkos, 1931. 7A. E. Cmupuos, Matepnanbi no ra 
CIONOrHH NepH@epwueckoh HepBHOH cucTembI OaTpaxuii, Kasanb, 1891. 8®P. Ehrlie 
Deutsch. med. Wchschr., Ne 4 (1886). 
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PHSHOAOTH A 


b. X. TYPEBHY 


Ob YCTAHOBKE [JIA3 HA OCHOBE MbINJEYHOrO UYBCTBA 
H O BO3MO)KHOM POJIM NPONPHOLENLMH. 
B 3PUTEJIBHOM SHKCALIMH 


(ITpedcmaeneno axademuxom K. M. Boikosem 16 V 1957) 


Bonpoc 0 pom NponpHouenuy BHEWHHX MBI rasa (o6o3Ha4vaemolt B 
JantbHehwWem JA KpaTKOCTH — NpompHoulenwuA) uMeeT WA OOuleli TeopHu 
3pellHA TIPHHUMNHabHOe 3HaveHHe. MssectHo, uTo eile Teabmrospu ('), Ceue- 
Hos (*) u Weppuurton (*) — KaxKgblii co CBOHX NO3HUHH — yTBepxann, ITO 
MbILe4YHOe YVBCTBO, HeECOMHeHHO, yU¥aCTByeT B akTax 3psHHa. Hesposorua 
TNA3OMBUTaTeJIbHbIX PACCTPOHCTB TakKe 3aWHTepecoBaHa B pa3spellleHHW 3TOrO 
Boripoca (*). 

B HactTosllee BpeMA MpoOMmpHvollenTopbl BHeLIHUX MbIINI rasa W3BeCTHbI 
(°,°), H HakanMBaloTcA JaHHble, yKa3bIBalolllMe Ha 3HaveHvWe Mponpvoulenuwuu 
‘QuiA 3pHtenbHoro Bocnpustua (77°). O_Hako B MoHOorpaduueckolt muTepatype, 
Ha OCHOBe aApfyMeHTOB MCHXOMOrMyecKorO TONKA, pOb Nponpwoulenuuu u 
B HacTosulee BpemaA M60 oTBepraetca (*), HOO He yunTbIBaeTca (). 

Kpyvtepvem yuacTHA B 3pHTesbHOM (UKCaLMM MbIWedHOrO YyBcTBa MOTYT, 
10-BUJAMMOMY, CJIY%KHTb NOBOPOT ria3 Ha olpefeseHHbIN yrom 6e3 HaNM4HbIX 
ONTHYeCKHX CTHMYJIOB, a TakKKe yCTaHOBKa H yflep%KaHve 3pHTeJbHbIX oceli 
B QaHHOM HalpaBJeHHH Mp TaKHX Ke ycOBHAX (°). 

OnbitbI MpoBoANHch B TeMHOTe Tip OObeEKTHBHOHM 3aNHCH KOHbIOrHpOBaH- 
HBIX JIBYXKEHHH ra3 MeTOAOM 3eKTpooKysorpadun (7). 

B Hatiae 4 Mo XOAy cepHH UcMbITaHHH UCMbITyeMble HeCKOJIbKO pa3 NoBopa- 
TUBA rasa Ha ONpeeNeHHbIM yros B YCJOBHSX CMeHbI OXHOKYJIAPHO PUKCH- 
pyemblx Touek. Tou 400 ru, cary Tp 9TOM CHFHaJIOM NOABJIeHHA Ha oMpe- 
JeleHHbit yrou MpaBee WeHTpambHOM TOUKH—BTOPOH, OOKOBOH TOUKH, Ha KOTO- 
pylo ucnbityeMbId nepeBogus rasa. Cnycra 2—3 cek. OoKoBand TouKa racJa 
M UCMbITyeMbIH MepeBowus rasa OOpaTHO Ha WeHTpaJIbHy!O TOUKy. 

Tipu co6cTBeHHo ucnbiraHHAX OoKOBaA TOUKA MocIe NpHMeHeHHA TOHAa He 
3axKuralacb, O 4YeM HCIbITyeMbIii He Mpeynpexyanca. Torga ucmbiryemblit 
TakxKe NOBOpayMBal rasa HallpaBo; He OOHApy2XHB NPM STOM OOKOBO!i TOUKH, 
OH, COrsacHO MHCTPYKIUMN, o*KeH Obl HalpaBATb rasa TYAa, re, NO ero 
OMLyWleHu1O, BOSHHKaNa OoKOBad TOUKA, HW MbITaTbCA TOUHO Yep KHBaTb rviasa 
B 3TOM HalpaBieHuH. 2—3 ceKk. cMycTA MCMbITyeMbIM Ha%KHMOM Ha KHOMNKY 
caM BKs0ual GOKOBy!0 TOUKY HW PUKCHPOBaJ ee, 3aTeM BbIKIOUA ee HM Mepe- 
BOJMJ rasa Ha WeHTpabHy!1o TOUKY. OueBuHO, YTO eCJIM K MOMeHTY 3€a2KH- 
raHua 6oKoBoll TOUKH yCTaHOBKa Pia3 OKa3bIBaacb HeTOUNOH (puc. 1,4), To 
ryia3a B 3TOT MOMeHT HCIbITbIBaJIM COOTBeETCTBEHHBIM JOBOpoT; HacOopoT, mpH 
TOUHOH MbIWeYHOH ycraHoBKe raz (puc. 1, O—e) 3puTebHble OCH HUKAaKoro 
WoBopotTa He HMCMbITHIBAaJIH. 

Cnelyet OTMCTHTb HeKOTOpble YepTh! TOYHOM MbILWeHOM ycTaHOBKM ras. 
[nasa MoryT ylep2KHBaTbCA B MOsO2%KeHHM OllpeseseHHOrO NOBopoTa B opbuTe 
© He MeHbIleH cTaOHbHOCTbIO, eM MpH 3puTesbHOK PuKcauuH (cp. puc. 1,6 
¢ pc. 3). IIpv STOM ANMTe/IbHOCTb MbILUedHOrO Yep%KUBAaHUA Twas B aHHOM 
HanpaBJieHHH MOKeT H3MeHATbCA B HECKOMbKO pas NO XOfy McHbITaHHH, a, 
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clelopaTesIbHO, 3aTpayvMBaeMaA MbIlliedHaA SHEprHA BapbUpyeT HM He ABUJA 
CA BeJMYHHOH MOCTOAHHOM AIH WanHoro yria NORopoTa. 

Ouepujlio, MouloxKenve ras Up MbIeyHOM MX YCTaHOBKe KOHTPOJr 
pyetcad He KOsIMGeCTBOM saTpadHBaeMbIX IIPH 3TOM atpPepeHTHbIX HMIYJIbCO 
a iponpHouenuved. Kontpolb STOT, HECOMHEHHO, OCYIMeCTBJIAeTCA IPH yuacTHu 
HeHTpasbHOH HePBHOM CHCTeMbl NO MpHHUMMy oOpaTHOoH cBA3H — OTKJOHeEHM 
ria3 OT JaHHOro HOsORKeHUA CHPHAIM3MpyIOTCA NponpHollentopaMu B WeHTp 


1cek 1 cek. 
10° 10° 
a G 


=; 


Puc. 1. Sanucu yBMxKeHHA (HaMpaBo) Tvia3 Mp MBIMWeyHOM ycTaHoBKe 
ocell, CMeHAIOMIelicA Mocse RoBopora (d) 3puTebHOLi dbuKcalHeli TOU- 
KH B 3aaHHOM HanpapyeHun (2). Crepxy BHH3: OTMeTKa 3BYyKa 
(yTommleHve), OTMeTKAa 3aKHTraHHA OOKOBOl ToUKH (onycKaHnHe), 
ae€KTpookysorpammbl: a—B. A. X., ucn. 19/5 or 19 V 1956, d=—2°, 
O == 80e21 0 — i BAG EXe RHCIIO gO Oar lm MLOObR IG Ose o Ome 
6— Be Al Xe sucnee2/8 gon 22) Viel OS6 nde 0-eerog=—e oer 
2—. by KK ancws S/lOsorm.2 1 Vie 1L950.0d = 02a ooe 


4TO BbISbIBAeT KOMIIeHCaTOpHble CABHrM B COKpalleHHAX BHEIUHHX LTNasHbL 
MBILITL. 

JlevicTBUTebHO, MOXKeT OKASATbCH, YTO yCTAHOBUBIIMecA Oblmo NpaBHIbH 
SPHTeJIbHbIeC OCH HCIBITHIBAIOT CAyYalHoe OTKMOHeEHHe, KOTOPpOe HeMe]WeHH 
TlomHocrbio KoMMencupyercsa (puc. 1,6). HaOmogaiorea TakxKe cyyau, Kor 
TOUHaA WM CTaOWbHaA MbIWeTHaA yCTaHOBKa JlocTHraeTcaA Mocse pxfa MpoMe 
XKYTOUHIX NOBOPOTOB ryia3a (puc. 1, 2). OOa stu psa ABNeHHH, NU-BUHMOMY 
HEBO3MO2KHO OOBNCHUTH Ges NpeANONOXReHUA O MpOMpHovenTuBHOM KOHTpPOM 
MBILWeYHOH YCTAHOBKH rva3. 

IIpu o6mem uncne Oonee 1500 3anncaHHbIX MBIeUHBIX ycTaHOBOK ria 
y 15 ucnbiryembIx ripw NoBopotax rma3 Ha 6,5; 12; 20; 25; 35 uw 40° Bnpase Tos 
Hble MbILMeUHbIe yYCTaHOBKM rlas, T. €. YCTAHOBKH C OWMOKOH HuKe Mpelen 
TOUHOCTH H3MepeHul (+30"), HMeuIM MecTO 3HaUMTeIbHO Yale, YeM yCTaHOBK! 
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. KaKOH-MO0 Oomee 3HaUMTebHOM OWMOKOl. MpluedHnble ycTaHoBKH pacmpe- 
(eNAIHCb IPHMepHO CHMMeTPHYHO OTHOCHTebHO HCKOMOrO HallpaBJIeHMA, Hi 
HawMMOCTb HallpaBJIeHHA JI pacipefeseHua Oblla craTHCTHYeCKH ONpaBsada. 
MbI Mord 3aKJOUKTb, ITO MbIIeUHOe UYBCTBO HeCOMHeHHO y¥acTByeT B 
sPUTeJIbHOM uKcauH. 
OctaeTca MpeANOO*KATeIbHO OOcyAUTb BOSMOXKHYO POAb Mponpnowenwan 
3 MEXAHV3Me 3pHTeJbHOM (uKcauMH. HecoMHeHHO, YTO IPH 3pHTebHOM cbuKca- 
M4 YCTaHOBKa Fla3, B 3ABMCMMOCTH OT yrJla NOBOpoTa, COMpoOBoxMaeTcA NpuTo- 
KOM B IIPONpHOlelTuBHble 
enrpet MMUYJIbCOB CC % 
lpeseseHHOH uacToToH. 0 
PpHcMellleHHAX U300pa- L 
<eHHA OTHOCUTEJIbHO WeH- 
pa ceTdaTKHOJHOBpeMeH-- 
O HB KOMMvJIeKce co 
BYraMH B OMTHYeCKOM 
Das [ip axKe HUH IPOUCXOAAT eh ee ar 


| 
I 
| 


Ss 


Yucno cnyyaeb 


j 


DEE ME SP TE Mf IE 
rake CABYHrH B YWacToTe GenuvuHa dobopoma @ epadycax 


POIpHOUeNTHBHbIX UM- 
YJIbCOB C Pa3HBbIX MBIILLILL. 


Pue. 2. Tunuunoe pacmpedqenenne own6ok np N-mpieuHblx 
yCTaHOBKaXx B 3aJaHHOM HanpapwieHHn (a). a = 25°, N=293, 
alo AyMaTb, YTO MO- yen. B. A. X., M.C. T.,C. B. Y. Crangapruoe orkmone- 
BTOPpHOe COBIaqeHWe BO HHeo = + 2,3°; oumm6Ka cpequero + 0,13°; pacnpegenenune 
BpeMeHH  olpeeseHHbIX He HOpMasIbHOe; p<0,001 


MpPOMPHOUeNTHBHbIMH HW rlasOMBUraTeJIbHbIMH WeHTpaMH M ONpeeJeHHble CABHTH 
B UaCTOTe MpPONPHOMeNTHBHBIX MMMYJIbCOB ilpHoOpeTaioT 3HaveHHe ycOBHOrO 
| CTHMyJla JIA KOMIMeHCaTOp- 
HbIX JBH2KEHHH ras. 
finn IIpu orpomuoli noxByx- 
HOCTH J{BMraTeJbHOroO allla- 
pata s3peHHa He MOxeT 


1cek. {cek. ObITb COMHEHHSA, YTO TakHe 
JlerKO oOpa3yrollivecs Bpe- 
0° \ 19° MeHHbI€ CBA3H CTOb «Ke 


JerkO WOABeprawTcen yra- 
WeHH1I0 HI Mepesenke. Ilo- 
STOMY, UTOOB! ObITh JeH- 
CTBCHHbIMH, OHH TpeOytoT 
: TOCTOAHHOTO OCBexKeHHA U 
a ) 6 NoKpemieHus. 

Hau onbirbl 1oKa3biBa- 

Puc. 3. 3anucu IpwxKeHUua (HampaBo) ras Mp SpHTeNb- 10T, UTO MOBTOPHad 3pUuTeWIb- 


i { TOUKM MO yrsioM a.OTrMeTKH 4H T10- 
HOM (buKcaluH 6oKOBOH TO qy a buKcatan (pe. re 


paoK cneqopanua, Kak Ha puc. 1. a—B. A. X., xen. 
91/10 or 22 V 1956, a = 25°;6 —B.A. X., uen. 21/11 (6), BO3MOXKHO, IlpecTaB- 


oT 22 V 1956, a = 25° aseT coOoH WenHoH ycoB- 

HIM pedmekc. Pecdbnexc Ha- 

uuHaeTca c ObICTporo ABMXKeHHA T1a3 B JaHHOM HallpaBseHHUM (HanpuMep, 
HalpaBo) B OTBeT Ha MpHMeHeHMe CHrHabHOrO pas{parkuTeA, CBASAHHOTO 
e duKcauuet (y Hac —ToHa 400 ru). OqHOBpeMeHHO JleHcTBHe CHrHasbHOorO 
Pa3{paxkUTeA MPHBOAMT K OCBEXKEHMIO ONMCAHHIX BbILe YCOBHBIX MPOMpHo- 
IeNTHBHBIX CBAZeH. ITO MO3BOMAeT MPOMpPHOUeNUMH YCTAHOBMTb CBOM KOHTPOUIb, 
B pe3ysbTaTe Yero Tla3a B CBOeM J[BUXKCHUH HallpaBo OCTAHaBMBAIOTCA B TAKOM 
HOOKeHHU, MPH KOTOPOM u300paxKeHne OObeKTa WeHTPHpoBaHo (BO3MOxKHO, 
¢ ueKoTopoH xHeTouHocTHIo). Ilo Xxogxy MOBopoTa BOSMOXHbI 3alepKKu 
B JBMxKeHHu ras (puc. 3,6), KOTOpble OLeHMBaIOTCA UM KOppHrupyrorca 
yKa3aHHbIM MeXaHH3MOM IIpompHollentHBHOrO KOHTponA. Pedaekc 3akau- 
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unBaeTcs CoOCTBeHHO (bukcallvel, Mpu KOTOpOH MponcXoAsAT TOHKMe KomeOaHHs) 
oceli. Komnencalua 3THX KOsIeOaHHH, B KOTOpOH B Hepa3pbIRHOM KOMIIJICKCE} 
yuacTByIOT OMTHYecKHe HM MpOMpHOUeNTHBHbIe pas{paxkuTelH, NpeAcTaBssel) 
coOol nosKpenssolllee 3BeHO petpileKca, KOTOpOe elle Oomee yKpenseT COOT+) 
BeETCTBeHHble YCOBHbIe CBA3H MpONpKOUeNTHBHbIX H Plas0MBuraTe/bHbIxX WeHT+) 
pos. . 
[Ipeqnos02%KeHHt0 O MpOMpHoOWenTHBHOM KOHTpose He MpOTHBOpeyHT TO, YTCh 
oObeKT BO BpeMA MOBOPOTa ras NpvuellupyeTcs Ha ceTYaTKYy, HOO, Kak XOpoOUc| 
U3BECTHO, 3PHTe/IbHOe BOCIPHATHE BO BpeMA CKAaYKOOOpasiioM CMeHbI PUKCaLAy} 
OTCYyTCTByeT. 

C 6voNOrH4eCKOH CTOPOHbI NOHATHO, YTO 3PHTeJIbHOe BOCIPHATHE H 3pPHTeJb'} 
HbIM KOHTPOJlb JO/KHBI BbIKJIOYAaTbCA BO BpeMA OBICTPbIX NMOBOPOTOB 11a3, 
Tak KaK B MpOTMBHOM Cyly4ae MHp Ka3asicd Obl HaM NocTOAHHO ckayyutuM. Tlo9+) 
TOMY IIPOMpPWOUeNTHBHBIM KOHTPOJIb CKaYKOOOpa3HbIX ABYKeHHA ras Mp 
cMeHe (pukKcaunit ABACTCH, BOSMO2XKHO, 6vOOrHYeCKH MpaBHJIbHbIM pellleHHeN} 


mpoOsembl ObicTporo BHeHHA, | 
Ykasanuble MpeflctaBseHus corsacytoTca C uletmu Ceyenona (7), a TakxKel 
co B3riagamu [leppHurtona (*) B AaHioM Bompoce. 
Powlb KHHECTeTHKH B 3peHIIM ropa3fo Ooulee 3HAYHTebHAa, YeM OObMHO Mpes 
nomaraetca. . 


VMuctutyt dusnonorau um. VM. II. Tasnosa Tlocrynuso 
Akajemuu Hayk CCCP 10 V 1957 
WHMTHPOBAHHAA (IMTEPATYPA | 
1H. v. Helmholtz, Handbuch der ‘ Physiologischen Optik, 8, Leipzig, 1910 
2M. M. Ceueuos, IIpeqmernad Mbicnb uw QeicTeuTenbHocTb, M36p. cou., 1, 43g. AH CCCP, 
1952; etp. 465. C'S. She tirinig t one Brana 3329198) non* Dat G @ Gorman 
Neurology of the Ocular Muscles, Springfield, 1948. ®S.Coopers, P. M. Daniell 
Brain, 72, 1 (1945). © S. Sunderland, Anat. Rec., 108, 501 (1949). 7 C. L 1a 
vigh, Am. Med. Ass. Arch. Ophthalm. (Chicago), 48, 486 (1952). ®B . Tnes3ep, Mpo6m 
cbu3vou. ont., 2,62 (1955). * JI. HW. JIey wu ua, JAH, 101, 849 (1955). 1 F. Morel 
J. J. Burgermeister, P. Dick. Monats schr. f. Psychol. Neurol., 180, 193 (1955) 
uy. Le Grand, Optique Physiologique, 8, Paris, 1956. 32N. Monnier, H. J’ 
Hufschmid, Helv. Physiol. Acta, 9, 348 (1950). | 
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PHSHOMOTH A 


r. H. KACCHJIb, A. M. BEHH uw B. WH. KAMEHELWLKAA 


COCTOAHHE FEMATO-3HUE®AJIMYECKOrO BAPbEPA 
MPH HEKOTOPbIX- 3KCIMEPHMEHTAJIBHbIX BO3JEHCTBH AX 
HA OPPAHH3M 


(ITpedcmacaeno axademuxom A. I. Cnepancxum 14 V 1957) 


Hisytenve NpoHHaemocTH remaTo-3Huedanuteckoro Oapbepa (ISB) Kak 
hB SKCIEPHMeHTe, TaK H B KJIMHMKe BCTpedaerT pA 3aTpyAHenuu. BombuimMucTBo 
POULeIPHHATHIX MeTOAOB UccefqoBanua TSB crpagaer cyulecTBeHHbIMH Hejo- 
eTaTkamu. Kak npaBuso, OHH OTpaxkKaloT He TOJbKO Hepexog ucmbIryemoro 
BeleCTBa M3 KPOBH B CIIMHHOMOSroBy!0 YKHKOCTb H TKaHb MO3ra, HO H CJIOXKHbIe, 
Ie TOM arollvecA ydeTy BSAMMOOTHOWIeHHA BHYTPH opranu3sma (afcopOuusA Oen- 
#KAMU KPOBH, OOMCH HEPBHbIX WEHTPOB, BPeMA YCTAHOBJIEHHA paBHOBeCHA Mex]Ly 
KPOBbIO H TKaHeBOHM %KHAKOCTbIO Mosra HT. J.). IIpHMeneHHe paqwoakTMBHbIx 
M3OTOMOB MO3BOUIAeT OoJlee NOHO HW BCeECTOPOHHE H3y4aTb MpoHuuaemoctTb [OB5, 
XOTH MW STOT MeTO He JIMWICH HEKOTOPbIX HeMOCTATKOB. 
Mccuieqya nponuuaemoctb [IB npu Hekorophix dopMax HepBHOH MaTosio- 
ru, Mbl NocTaBudH Nepel coOol 3ayady He TOMbKO HU3YYHTb poulb OapbepHbIx 
MeXAHH3MOB B BOSHHKHOBeHHH WM pa3sBUTHH NaTOMOrMyecKHX IpOleccoB B WeH- 
PaJlbHOM HepBHOM CHcTeMe,. HO MU paspaOoTaTb HEKOTOPble MeTOJbI WeleHallpaB- 
€HHOrO BO3JelHCTBHA Ha Oapbep, NOSBOJAIOWMe MOBbIMATb (HJIM MOHMKaTb) 
POHULMaeMOcTb ero JIA SKCIMePHMeHTAaJIbHbIX MH TepalleBTH¥eCKHX LedJel. 
Bpiia TpoBeseHa CepHA OMbITOB Ha X%XMBOTHBIX, y KOTOPbIX HCCMeLOBaOCb 
octonHve [TSB mpyv onpesenenublxX HapyWleHHuAX JleATebHOCTH LWeHTpaJIbHoK 
HeEPBHOH CHCTeMbI HW pH HeKOTOPbIX (opMaxX SKCIepHMeHTaJIbHOH TepallHH. 


MetToyquka 


UccneqoBanua MpoBokusucb Ha OesmbIx Kpbicax, BecoM B 100 r. MuquKaropom 
MpOHMUaeMOCTH CYR pakwoakTuBubllt cocdop (P*), 2 wCu KoTroporo BBO- 
\WIMCb BHYTPHOprouIMHHO B | Ma dusvoNOrMYecKoro pacTBopa. PKUBOTHOe Je- 
KANHTHpOBaslOCb Yepes pasmHUHble MpoMexyTKH BpemeHH (1, 3, 24, 48 4ac.) 
Mocule BBesenun P*?. U3 nepepesaHHbIX KPOBeCHOCHBIX cocyOB Opaacb Mpoba 
KpoBu (0,1 mu). Tlocae o6ecKpoBuBaHHA H3BJeKaJICA MO3r H MpOMbIBaICA CJla- 
Gol crpye dbusuonornyeckoro pacrBopa. IlopepXHocTb Mosra ocyllalach PuJIb- 
TpOBaJIbHOM OyMarol, MesIKHe KpOBAHble CryCTKH HM NOBepXHOCTHbIe COCyAbl 
VAasasiucb MexXaHHuecku. 

Jia uccieqopaHua Opanucb ompeeseHHble yYacTKH Mosra (Kopa, Oesoe 
BellleCTBO, ruloTamaMuyeckasd OONAaCTb, CTBOJI Mosra MW Mo32KeyOK). HaBecku no 
50 Mr M3MebYaiuch pH foOaBenuu | mi cusHouorMueckoro pacTBopa B 
roMoreHusaTope. 0,4 Ms roMoreHaTa HaHOCHJIHCb Ha MHUIeHb WM BbICyIUMBa- 
MMcb B TepMoctate. Tlofcuer MMIybCOB MpOKsBOAMICA Ha ycTaHoBKe BH Top- 
ILOBbIM CU€TUHKOM B CBHHIOBOM JIOMUKe. PagvoaKTMBHOCTb KPOBM BBICUMTHIBAa- 
ach 10 4HCAy UMMysbcoB B | MHH. Ha | Ma, a TKAHH Mosra —No 4McJy 
MMiysbcoB B 1 Muu. Ha 1 r.AKTHBHOCTb KpOBH MpHHMMalacb B Kaxk/OM 
OTebHOM cmyyae paBuol 100. Ha ocHope sToH Undpbl BbICUMTHIBAOCb 
IpOWeHTHoe cofepxanue P*? B TKAaHH MoOsra. 
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B ocrapluefich TKAaHH Mosra oONpeselscch cOfepwKaHve alleTHJXOJMH¢ 
(Ha CIMHHOM MBILWe MHABKH) M aKTHBHOCTb rhalypOHHAasbl METOAOM Max} 


Kuiuua 10 MYWHHOBOMy ocajikKy. 


Pe3syabTaTbh 


Pacnpegenenue P® MexAyY KpOBbIO H MOSTOM F 
HopMe (Kod@MuUUNeEHT npoHuUWaeMOcrT 4H). OnpeflesAN0CE| 
coflep2kanve P* B pasIMUHBIX OTJeax Mosra Hepes 1 u 3 uaca nocie EBCACHHAS 
YcraHoBsleHo, uTO yepes | Yac HavOouIee BbICOKOe COAepKaHHe P* o6Hapy XH} 
paeTcad B rHuMorajamMuyeckol oOacTH, 3aTeM CJleyIOT B HUCXOAAeM PARY 
cTBON Mo3ra, Kopa, Mo3%KevoK HU Oes0e BelllecTBO. Uepes 3 uaca HanOovlee BbIf 

coKoe cojlepkaHve P** kKoncTaTupyetca 

% _ cTBoJIe Mosra, 3aTeM CJleflyi0T B HHCXO/sLIEN 

12 J psAly Kopa Mosra,PHnoTasamuyeckan OOwacTbh 
MO32KeYOK HM Gesloe BelecTBO (puc. 1). : 

Kak lloka3bIBatoT NovydeHHble HAMM Jan} 

A Hble (cM. TaO. 1), B Mosr KPbICbI MPOHMKaey 
yepes | yac 9,1%, a vepe3 3 uaca 15% Haxot 
yallleroca B KpoBH P*®, 

Bpicokoe MpoleHTHOe cosep2kaHHe B MOB! 
ry paguodboctbopa yepes 24 448 uac. oObsac 
HACTCA He TOMbKO BbICOKOH MpOHHWaeMOCTbEy 
TSB, Ho ucuwxKeHHemM ypopHA P* B xKpoBi) 
(BbIBeeHve H3 KPOBH, acopOuMA TKAHAMI 
ut. X.). Mosromy Ama xapaktepuctuku TOE 
Han6oubliiee 3a4ueHHe HMeIOT oMnpejeJeHHs 
TipoHvwamoctuH yepes 1—3 yaca. 

IipouuttaemocTts TOS me 
B3aKPHTOH TpaBMe Yepena 
NpH cyHopoKHBIXCOCTOAHH SD 
B (9KCNepHMe€HTANAbBHAA 9T1UMe 

Cus). Tpapma Yvepena HanocHsach mpl 

NOMOWH JO8HpoBaHHoro rpy3a (MewlouKa «| 

Tl€CKOM), NaflaBlero C OMpefeseHHOH BbICOT 
Puc. 1. Coepoxanne P®? B pagnuuneix Ha (PHKCHPOBAHHYIO roJOBy %KMBOTHOrO. Kaly 
omleiax Mosra Kpbicbl (B MpoueHTaX TpaBHNIO, TpPaBMa COMpoBoxfasacb TMorepel 
K conepxKannio P® 8 KpopH). A — coguanusa u cyqoporamu. CyqopoxHoe coct 
HopMa; 5 — yepemHo-MosroBan TpaB- 
ma; B—oxkcnepumentanbuan snu- AHHE BbISBIBAOCb KpaTKOBpeMeHHbIM (JO 
nencua. [ — uepes 1 uac; J/ —uepes cCeK.) MpomycKaHWeM 93IeKTpH4ecKorO TOK 


3 uaca. 1 — Kopa Mosra, 2— Oen0e y3 OCBeTHTebHOM CeTH Yepes rosOBy KUBOTS 
BeleCTBO NomywapHu, 3 — runota- Horo 


wlaMuueckanA O6s1acTb, 4— MO32%KeUOK, 
5 Prana anne YcTaHoBuieno (puc. 2), uTo Yepe3 1 4ac co 


lep>kauve P** B Mosry pH tTpaBMe uepe#! 

3HAUHTeIbHO BbIIWe,4eM B KOHTPOJIbHBIX OTIbE 

Tax. IJocme cyopoxHoro mpucryna cojlepxanHe P** B mosry uepes 1 4a 
Tak2Ke MOBbIIMaeTCA, XOTH MH B MeHbluelH crenlenu. Uepes 3 uaca nocse 3m 
JlenTM4ecKoro MpWNaqKa OTMeYaeTCA 3HAUHTeNbHOe MOBbIeHve Nponnuad 
moctu TOB. | 
Yepes 3 uaca Nocile TpaBMbl MpoHHwaemocthb TOB Takxke Bbllle, uem } 
KOHTPOJIbHBIX OMbITaX, HO HM2Ke, YeM MocJe SsMHeNTHYecKoro MpunayKe 
Yepes 24 u 48 yac. pasnuua B HaKomeHuu P®* mexpy nofonpirubimu 4 
KOHTPOJIbHBIMH KPbICaMH OTCyTCTByeT (cM. Ta6a. 1). i 
IIpH TpaBmMe HanOonee BbHICOKMH ypoBeHb pasuodociopa o6napyxuBaerc! 
wepes | uac B runoranamuyeckolt oOnacTH. 3aTeM B HUCXOAALeM psy cmenye’ 
Kopa, CTBOJI MO3sra, MO32%Ke4OK HU Oesloe BelllecTBO. Uepes 3 4aca HavOosee Bb 
cokoe Ccoflepxkanve P* ormeyaeTca B CTBOJIe MO3ra, 3aTeM CleqyIoT B HUCXON# 
IeM pxjly Kopa, rHnoTasaMuyecKkad OONaCTb, MO32%KeYOK UW Genoe BelllecTBO. | 
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lA aKCHepHMeHTabHOH SnueNCHH HaHOosee XapakTep HO NIpeHMyllecTBeH- 
Hoe HakollleHve pafvodocdopa B runoranamuyeckoli o6sacrH, oOHapyKuBae 
Moe Yepes 3 waca Nocwle ero BBejleHuA (cM. puc. 1). 

B JaibHeHlem nepe HaMM BCTa BoMpoc oO (pu3svouOorMYecKHX MexaHu3max 
OOYCJIOBJIMBalolwMX NOBbIeHHe NpoHHuaemocru [9B mpu TpaBMe Yepena. To 
JMTepaTypHbIM JaHHbIM (**) pH YepemHoMosroBoli TpaBMe HMerOT MecTO 3Ha- 
JHTCJbHBIC H3MCHEHUA AleTHAXOMMHOBOFO OOMeHa B UeHTpaJbHOoli HepBHOl cu- 
cTeMe C BbIXOMOM CBOOOAHOrO ALeTHJXOJIHHA B CIMHHOMO3POBYy!0 >KAJKOCTD. 
HakonenHe alleTHxoMHa B TKaHM Mo3ra, COCYAMCTBIX CleteHuax Ht 
B CTCHKAX COCYJOB MOXKeT CHOCOOCTBOBaTb TOBbIIeHHIO NpoHNuaemocru 
BCJICACTBHE MOBbILCHHA AKTHBHOCTH rvastypouugasbl. Kak u3BecrHo, 6o/buIMH- 
CTBO COBPeMCHHbIX ABTOPOB OTHOCHT K OapbepHbIM MeXaHH3MaM B LeHTpaJbHOli 
HepBHOH CHCTeMe Tak Ha3bIBaeMOoe OCHO- ; 

BHOE BeLlleCTBO, KOTOPOe COCTOHT H3 THa- —g, 


JYPOHOBOM H XOHApOUTHH-cepHoh Kuc- 7° { y 
noth. Tvanyponopas Kucnora pacmen- Gag 
AseTCA TKAHeBbIMM ruaJypoHufasamn, WN 
4TO BeJleT K CHHIKCHHIO BASKOCTH OCHO- 4g V2 Wy 
BHOFO BelllecTBa H, TEM CaMbIM, K OBBI- As A 
WeHHIO MpOHHUaeMOCTH MexXKKJICTOUNbIX A WN 
oOpas0BaHHit. 4) WN) WY 
Kak nokasbiBaloT NoslyueHHble Hamu 9 J WY G04 
Aaunble, IpH YepeHomosroBolt TpaBMe 2 Wy GG y 
M MPH CyMOpoxX*KHbIX COCTOAHUAX B MO3- WAS ie WM y Wy 
Ty KpbIC yBeHUMBaeTCH cCoflepxkanue Wy WN 
| CBOOofHOrO alleTH/IXOJIMHAa HM Hapactaer AAA aa 
aKTHMBHOCTb PrHaJlypOoHHasbl. I 7 IT iy 
ITpoHuwaemMoctThs 2) 
[pH HexoTopmx dopwax Pac.2 Cotepmanye Dona HiME 
9KCNePpHMeHTATBHOM Te- Bolan K onepuettats ps? B ee a 


panuu YwepeNHOMOS3TOBOH  yepes | uac., JJ — yepes 3 uaca, //] — ue- 
TpaBMb. Ja 9KCNepMMeHTaIbHOH pes 24 uaca, JV — uepes 48 yac. 1 — mosr 
TepalwH YepelHOMOsroBoH  TpaBMbl ee EPC MO ee 
HaMH IIPHMeHAJHCb AHTHXOJMHOprHye- RTE OIE y baeae - 
cKve, TraHriMoOmokupyrollue aHTHXo- 

JIMHSCTepasHble, CHMNAaTSpruveckuve HM AHTHPHCTAMMHHbIe Mpelaparhl, 

Kppicam I rpymmbl Mocsile HaHeceHHA YepeMHOMOSroBO TpaBMbl BBOMMIICA 
arpomuH (0,1 mr ua 1 xr Beca Tena). Uepe3 1—3 4aca coxep%anuve payuooc- 
tbopa B Mosre MOJOMbITHbIX MKHBOTHBIX He TpeBblllalo HOpMbl (cM. Tad. 1). 
CieqopateJIbHO, MpoHNiaemMocTtb TSB, noBbluenHad Mp TpaBMe, HOpMasv30- 
Baslacb. OJHOBpeMeHHO B TKAaHH MO3ra YMeHbllalocb Coflep%KaHve CBoOoAHOrO 
alleTHIXOMHA MW Malaya aKTHBHOCTb rHaJlypoHuas3bHl. 

Kppicam II rpynmb! noce HaHeceHHA YepelHOMOSrOBOH TpaBMbI BBOAMICA 
HeHTaMHH (AMOPOMSTHAATMeHTAMeTHIAUSTHeHTpHaMHH, aHaJior NeHAMomMusa) 
B jose 1 mr Ha | kr Beca Teva. 

ToT Mperapat o6sasaeT, Mo JMTepaTypHbIM aHHbIM, BbIparKeHHbIMH ranrsHo- 
ONOKHpPyIOUIMMH cBOlicTBaMH. OH okasbiBaeT cllelupuueckoe BMHAHHe Ha 
_H-xomuuopellentuBuble cyOcTaHUHH H, B CHJY KOHKYPeHTHbIX B3aMMOOTHOWeHHK 
C alleTHJIXOJIMHOM, IpekpallaeT Nepelaty UMNyJIbCOB B raHriMAX WeHTpasbHoH 
H MepudeputecKol HepBHOM CHCTeMBI. 

Kak noKa3bIBawoT JlaHHble, MpefcTaBseHHble B Tad. 1, Mocwle BBeqenusA 
TPaBMHPOBaHHbIM KpblcaM MeHTaMHHa Mponuuaemoctb TOB y Hux MpHxogAt 
K HOpMe, H coflepxkanve P* B mosre yepes 1—3—24 aca 3HayHTebHO CHH- 
*KaeTca. OHOBpeMeHHO B TKAHM Mo3ra YMeHbllaeTcA cofepxKanve cBoOo{Horo 
alleTHIXOMMHA UH MajlaeT AKTHBHOCTb rMaJypOuHasbl. 

Kppicam III rpynnp! BBogusca nposepun, pekomenyyempii H. V1. I’panienxo- 
BbIM IIpH JIeUeHHM 3aKpbITOH TpaBMbl Uepella B KINHHKe. Kak MoKa3biBaloT 
Hal JlaHHble, Ip BBeXeHHH STOPTO AHTHXOJMHSCTepasHoroO Mpellapata Tpap- 

14* 835 


MM pOBaHHBIM KpbicaM B Jose 0,05 mr Ha | kr Beca ypOBeHb cBOOoMHOrO alleTuu- 
XOJIMHa B MO3re YMeHbillaeTcH HM AKTHBHOCTb ras ypOHHAasbl Najaer. Ilpoun- 
ttaeMocTb [IB yepes |—3 yaca 3saunTesbHO CHM*KeHa UH NpHOmMxKaeTCA K HOpMe 
(cm. ta6u. 1). SruM, BepoATHO, OObACHAeTCH 6aronpHATHOe WeHcTBHe TIpose- 
pHa B KJHMHAGeCKOH NpaKTHKe. . ‘ 
Tlo-BHuMoMy MeXaHv3M JleHcTBHA NposepHHa B IeHTpasIbHOH HepBHOM CH= 
CTEM HECKOJIbKO OTJIM4eH OT ero Mepudepu4ecKOro JecTBUA, YTO MOATBEpK Maer 
BbInBseHHOe paOoramu JJ. C. UlrepH u corpyAHukoB (°) MpoTHBonos0*KHOe 
BJIMAHHe HeKOTOPbIX XMMMYe- 
CKUX BelllecTB Ha WeHTpaJIbHble 


Comepxanve P*? B TKaHH pies Bea Crea. u nlepucbepwueckue o6pa3o0Ba- 
H o 
SKCIEPHMEHTAJIDHLIX BOS AeCHCTBH Pp HU HepBHOli CHCTeMBI. 


a Ou Hila) at 


: Uepes | Yepes | Yepes | Yepes KppbicaM IV rpynlbl BBOAM- 
Buy Bosyelicreusn 4 uac | 3 uaca} 24uaca] 48 uac. JM Me3aTOH (MeTacuMMaToJ), 
BbIZbIBAIOWIHH, KaK U3BeCTHO, 
IOBbIILMeHHe KPOBAHOTO aBJIe- 
Fopma 9,4) 15 | 98 | 81 bys mw NoHMKeHHe MpoHHla- 
UYepenuomosropas Tpas- | 21,2 | 20 64 78 6 
Ma eMOCTH cocyjoB (°). 
u-M Tp. -+ aTponwH 7 18 59 Ilpu BBeeHHH Me3aTOHAa 
uM Tp. + nenTamun 8,6} 15 | 48 TpPaBMHPOBaHHbIM KPbICaM B JO- 
SM ED eeD a ae 3e 0,5 mr Ha 1 Kr Beca TaKxKe 
4-M Tp. -- Me3aTOH 18 DOD a 
4q-M TD. ak AUMe {pour 2 A PAS) a OTMeuaeTCA CHU KEHHE NpoHvwa- 
SKcnepument. smvven- emoctul 25, HoMeHee BbIpaxKeH- 
cus 12 30) oie) a9 Hoe, UeM IIpH BBeeHHM aTpo- 
llMHa, NeHTaMHHa HW MposepuHa 
* Ypopenb P22 B Kposn mpunat 3a 100. (cr. Ta6a. 1). IIpu sBeqenun 


Me3aTOHa YpOBeHb CBOOOAHOrO. 
alleTHJIXOJIMHa H AKTHBHOCTb PHalypOHHa3sbl B TKAaHH MO3ra HesHaUHTeJIbHO 
CHM KAaIOTCA. 

ANTHrHCTaMHHHble TpellapaTbl ({WMefpom) He OKa3bIBalOT 3AaMeTHOTO BJIH- 
AHA Ha NponMuaemocTb [OB mpu veperiHo-mosroBoli TpaBMe, XOTA, KaK TO- 
Ka3bIBaloT JaHHble, MoyYeHHble B Hallleli sa6oparopun (1. JI. Batictbenby), 
ypOBeHb rMcTaMMHa B CHHHHOMOSPOBOH XKUAKOCTH NpH KAMHMYeCKHX CopMax 
SAKPBITOH TpaBMbl Yepella 3HaYHTeIbHO Hapacraer. 


Tpynna w1ena-Koppecnonzerta AH CCCP H. HU. Ipamenxosa Hoctynuso 


nmpu Oryeienuu Onomormueckux HayK 9 V 1957 
Axkalemuu Hayk CCCP 
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Jloxuxagn Akayemun nayx CCCP 
1957. Tom 115, Ni 4 


PHSHOJIOLH A 


JI. B. JIOBAHOBA 


ABUTATEJIbBHO-OBOPOHHTEJIBHBIE YCJIOBHbIE PE®JIEKCbI 
NPH NOCJEXOBATEJIbBHOM BbIKJIIOUEHHH 3PEHHS, 
OBOHAHHWA, CUYXA HW ®YHKUMH BECTHBYJISPHOrO 

ANIMAPATA Y COBAK 


(Tpedcmaeaeno axademuxom K. JI. Botkosoim 13 V 1957) 


B mane W3y4eHHA KOMMeHCaTOpHOH *byHKIMM KOPbI rosOBHOrO Mosra B yc- 
JOBMAX OF PaHHYeHHOH BOSMOXKHOCTH KOHTAKTHPOBaHUA OpraHH3Ma C BHelllHeLt 
cpeqol OnarofapA BbIKMIOUeHHIO NepudepwHueckHX KOHILOB AMCTAHTHbIX aHasiH- 
3aTOPOB HaMH ObWIM HCCJeOBaHbl CeKpeTOPHO- H ABHraTe/bHO-NUIMeBbIe YCJICB- 
Hble ped.leKcbl, a TakxKe JBUraTeIbHaA AKTMBHOCTb CoOak, MOCJeAOBATeIbHO 
JIHUIeCHHbIX 3peHHA, CyXa HW OOoHAHUA (* °). 

BblIO OTMeYeHO, ITO IPH BHIKJIOYeHHH 3PHTeMbHOrO, a TaK2%Ke 3PpUTeMbHOrO 
HW QOOHATEIbHOTO aHaM3aTOPOB UMeeT MecTO ycusleHve GOe3sycOBHOpedleKTOp- 
HOO TOPMOSAMero BIMAHMA MeXaHvdecKoro pa3paxkeHHA KesyKa Ha BeJU- 
4WHHY C€KPeTOPHO-IIMULeBbIX YCJIOBHBIX pedjlekcoB. TopMoxKeHHA MHTepolulenTuB- 
HbIX Oe3YCJIOBHbIX pedJIeKCOB C NpAMOH KHUIKH HM MOYeBOrO Ny3bIpA, KOTOpoe 
oTmeyan B. C. Tankun (1), 1pd OLHOBpeMeHHOM BbIKJIOUeHHM JMCTaHTHbIX pe- 
WenTOpoB y coOak MbI He HaOwoOJanu. Ham Takxe He yJlasocb B YCJIOBHAX Hallux 
3KCMeEPpHMeHTOB Mocse MOCTeMeHHOrO BHIKJIOVeHHA 3peHuA, OOOHAHHA HM CiyXxa 
OOHapyXUTb Kakylo-HO0 CheUMPUKY B LMHAMMKe HHTEPOMeHTHBHbIX YCJIOBHBIX 
pecbleKcoB C *KeJly[Ka MO CpaBHeHHwW C pedbileKcaMH S9KCTepOleNTHBHbIMH. Bouib- 
IMM IIpensATCTBMeM Ha MYTH HalIMX HCCeAOBAaHHH MpH UcHOMb3O0BaHHH CeKpe- 
TOPHO-NMMeBOH MeTO\HKH ABUJIOCb TO COCTOATebCTBO, UTO Y BCeX COOaK TOCJIe 
paspylleHuaA cilyxXa Ha JVIMTebHbIM cpoK (4—8 Mec.) coKpallanacb, HHorja 
BIJIOTh JO HYJIA, BeMMYMHA OesycOBHOpedieKTOpHOrO cOHOOTAeNeHHA. IIpu- 
YMHa STOPO 3aKIOUAIaCb B MOBpexKJeHHH BO BPeMA Ollepalluv AKOOCOHOBAa HepBa 
(MapacuMnaTHYecKoroO HepBa, MHHEPBHPYOUlero CJIIOHHYIO OKOVJIOYIUHYIO *Ke- 
Jle3y), pacMosoxXeHHoro Ha BHYTPeHHeH NOBepXHOCTH OyJVIbI B OOacTH CpeAHero 
yxa_(’). 

Takum o6pa30M pu padoTte No MeToMKe CeKpeTOPHO-MHUIeBbIX YCJIOBHBIX 
pecbleKCOB MbI HMeJIH BOSMOXKHOCTh HaOOLaTb JIMIWb CpaBHHTeJIbHO OTaJeH- 
Hble MOCJIeACTBHA BbIKJIIOUeHHA Clyxa y coOak, NpeBapuTeJbHO JIMWIeCHHbIX 3pe- 
Hud Wu OOoHAHUA. UroOpl u36eKaTb ITHX OCMOMRHEHHU, MbI PelIMIH BOCTIOJIb30- 
BaTbCA MeTOAMKOH JBUraTebHO-OOOPOHUTEJbHbIX YCJIOBHBIX pedJIeKCoB. 

Hacrosilee McCIeqoBaHHe MpoBofusoch Ha AByX coOakaxX JBOpHAxKKAX: 
Ilbirauke — B Bospacte | roga, Hopke — 5 set. Y 2MBOTHDIX Obl BbIpaco- 
TaHbl YCJIOBHbIe pe*uleKCbI Ha pa3sfpaxkenne Ke yAKa, KACaKY MOMOKUTEMbHYIO 
(+) u Kacanky AupdepenunpoBounyio (—).Pa3sqpaxuTeH NpHMeHAMCh BHE 
crepeotuna. Kacamka (+) Npukpelissacb K KoxKe seBoro Oefpa u qaBasacb 
c putmom | pa3 B | ceK.,KacaKa (—) NIpMKpelliasacb K Ko%Ke rpyfu C JeBOH CTO- 
POHbI HW aBaslacb C pHTMoM | pas BO cek. Pa3zpaxenue *KeyAKa NPOU3BOMU- 
JOCb C MOMOMLbIO pasyBaeMoro BOSAYXOM pe3MHOBOrO OaJJIOHYNKAa, BCTABJIeH- 
Horo B 2*KesyOK Yvepes tbuctysbuyr1o TpyOKy. Bason4wnk pasayBasica Jo oOObema 
200—250 cm’. DiekTpOKOXKHbIM NOAKpellJIeHHeM CJTYKMJI TOK OT HBAYKUMOHHOH 
KaTYIIKH, MHTaeMoli 6-BOJbTOBLIM aKKyMyJIsTOpOM. IIpuMenAuIca TOK, BbISbI- 
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BaBululi y 2%KHBOTHOFO YeTKY!0 ABHTaTesbHO-OOOpOHHTeJbHYIO PeakUHio, oObIMHO | } 
na 2—3 cm Bbilwe NoporoBoro. Bo BpemMA BbIPAOOTKH YCJIOBHbIX pecpleKCOB 9J1eK- If 
TPOKOXKHOe pasApaxkeHe HAHOCHJIOCh Ha 3afHIOO JIeBy!O KOHEMHOCTD co0aku 
H BbIKsOUaNOCb, KaK TO/IbKO coOaka NogHuMasa any. Ha Kumorpatbe Mpous- ff 
BOMWaCh pervcTpauuA JBM2KeHHA Jlalbl W AbIXaHHA. Al 
[loceqopaTe/IbHOCTbh MpoBeeHHbIX oNepauuli y coOak Oplia cJleflyroulen. ff 

Y Hopku mepBol mpousBofusach SHyKseallus, Tepes 5 HefleJlb — Nepepeska ff 
OGOHATEJIbHbIX HepBOB, 3aTeM, Fepe3 6 mec. — maOupuuTaKtomua. Y Lpiranky 
TakoKe MepBOl MpOuSBOAMNaCh IHYKMealuA, Yepes 2 Mec. JlaOHpHHTSKTOMHA HM NO- |p 
culefHeli, vepes 9 Mec.,— Mepepeska OOOHATEbHbIX HePBOB. Co6aku OpaHucb Mt 
Ha OMbIT Yepe3 4—7 JWHel Mocule onepauHH. i 
Tloce BbIKIOUeHHA 3peHuA y OOeHX coOaK COXPaHHIHCb HEHSMeHeHHDIMH KaK 
9KCTepOUenTHBHble (C KOXKH), TAK M MHTepOLenTHBHble (C Ke yAKa) MOMORKHTEb- | 
Hble YCJIOBHBIe pecbileKcbl. 3a HeOOJIbIIMM MCKJIIOUeHHeM, JIBUraTeJIbHbIM YCJIOB- 
HbIli petbleKc Ha KacaJIKy, Kak M Jo 9HyKwieal\MH, Obl Coulee HHTEHCHBEH, TeM § 
pedbiiekc Ha pa3f{pakeHve Ke- 
myaka (puc. 1). Nocnequni, fb 
shoe KaK WM B HopMe, He Bcerga Mpo-|e 

° SABIIAJICA B JOKaIbHOM Bura- 

TeJIbHOH peakKUHH, HHOrfa OH} 

BbIPaKaIcA JIMUIb B OOULEM 

Wy JIBUraTeIbHOM OeCMOKOHMCTBe fi 
2%KMBOTHOrO. B TedeHHe TMepBbIx fi 

—_Lt,-—  12—14 queit nocne sHyknealun § 
y co6ak HaOsmoamocb pactop- je 
MaxKUBaHHe AudpepenuHpoBor- |e 
Puc. 1. Ycnosnpre petbmexcht y co6aKku L[piranku yepe3 HbIX YCJIOBHbIX pedpsIeKCOB C 
5 aHeii mocne sHykneamun (29 IV 983u gsr tema _koxu. B stor Ke nepHoy HMe-. | 
Se eee eae panmmmg, 10 MECTO TORBNEHHe MHOrOMA- 


Hue .«KenylKa, Kac-++ Kacamka mnonoxkuTenbnaa, CJICHHbIX Me2KCHr HaJIbHBIX 
Kac — KacaIKa OTPHWaTembHaad), OTMeTKa Oe3ycuoB- MOXbEMOB JIAlIbl. Tlo3qHee ud- 


HOFO pa3sApaxkeHHA, OTMeTKa BpeMeH | pas B | cex. (bepeHIHpoBouHble pecbuleKcbl )) 
BOCCTAHOBHJIHCb, «CIIOHTAHHbIe» } 
NOAbEMbI TIpeKpaTHJINCb. | 

MexcvrHasbHble NOAbeMbI BOSHUKAIIH B pasHIHble MepHOAb padorbl c co- 
6akamu UW MO SHyKsealuu, OCObMHO Nocse NpHMeHeHHA 3IeKTPOKO*KHOrO MO- 
KpelleHHa HW TpodovbKaJIMCb B TeYeHHe MHOFHX Hel, a HHOra H HeJenb.B THX 
culy¥aaX OHM ObLIM COYCJIOBJeHbI HapyWieHHeM paBHOBeCHA Mex,y HepBHbIMA 
TpolleccaMuH 3a CueT YCHJIEHUA pasqpaxuTelbHOrO Mpouecca. II]puMenenue 31eK- 
TpHYecKkOrO TOKa MOBbILMANO BOSOYAMMOCTb KOPKOBOrO «OGOPOHNTeAbHOrO LeHT- jh 
pa» Tlocule BbIKMOUeHHA SPHTeIbHOrO aHAIH3aTOpa HMeNO MecTO ocsa6seHHe & 
KOPKOBOrO TOHYCca, BbIpaxkaBleecA B OoNee WHMPOKOl uppaualun pas_paxn- 
TeJIbHOrO Mpowiecca. 

B nlepvod NOJHOrO BOCCTAHOBJICHHA YCIOBHBIX pe*eKCoB Mocsle SHyKeallun 
IIpHMeHeHve yCJIOBHOrO OOOPOHHTeJIbHOrO CHrHaa BO BpeMA MoekaHuA co6aKkont 
M3 KOPMYIIKH MsACO-CyxXapHoro NoOpolika 3aTOpMaxXHBaO Ha 2—3 ceK. MMUIe- 
ByIO peaklMio: coOaka OTJepruBana Jay WH Nposomm«ana egy. Jlo onepauun | 
coOakH HuKorfa He pearmpoBasu Ha OOOpOHNTebHBIi Cura BO BpeMA elbl. 

Ilocne nepepesKkH OOOHATebHBIX HepBOB y CyleMoit co6aku HopKu mono- } 
*KUTeJIDHbIC SKCTePO- H HHTePOUeNTHBHble yCJOBHbIe petpieKcbl COXpaHHuuch. ff 
B revenue 6 Mec. HaOmI0JeHHA 3a X2XKMBOTHBIM OMBITLI C MHOFOUMCJICHHBIMH Mex- & 
CHTHAJIbHBIMH peaKUMAMH YepeoBasWcb C OMbITAMH, Korfla MocseqHHe oTCcyT- 
CTBOBAJIM, HM Tora OTYeTIHBO BbICTYMAaIM CHMOBbIe OTHOWeHHA Mexky peak- | 
WiiiMH Ha KacaJIky WM pa3sf{paxkenve KelyAKa; AudpepenwupoBKa c KoxKHOrO | 
adalM3aTopa Oba Np SsTOM NOHOM. ; 

Takum oOpasom mocue SHyKNeamuu y MHTAaKTHbIX cobaK (Hopxa, Lpiranxa), | 
a TakKKe Tloce BbIKMOYeHHA OOOHAHUA y coOaku (HopkKa), npesqBaputTenbHO Ff 
NMINCHHOH SpeHHA, HaOsOMaloTcA HapyWeHuA ABUraTebHO-OOOPOHHTebHBIX f 
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YCJOBHBIX pedeKcOB, BbIparxkarollivecA B NOABJCHHH MHOPOUNCIeHHbIX Mex- 
CUPHaJIbHBIX NOAbeMOB, PaCTOPMaxXKBaHHH AudpepenunpoBok. HapywienuA 39TH 
KpaTKOBpeMeHHbI, yKe Ha 2 Heflesle Nocyie ONepalMH HacTynaeT HOpMa/H3aMA. 

Y caembix co6ak Hapyllaiotca *byHKUMOHAaNbHbIe OTHOWeHHA Mexy Oesy- 
COBHBIM MMUeBbIM HM YCJIOBHbIM S/IeKTPOOOOPOHHTeJIbHIMM pedbileKcaMH C KOKA 
{B CTOpOHy YCHJleHHA 3HaYeHHA OOOPOHUTebHOrO CHrHawa). 


NMI ‘HANS Aun a AYRE NA 


Kac.+ 


s 


PY. 


Puc. 2. Ycnosusle peparexcel y cobaxu L[piranku uepes 7 Aue Mocne maOupuHTsKTOMUH 
(25 VI 1953). OOo3HaueHHaA Te Ke, 4TO H Ha puc. | 


Bbiks104eHHe CJIyXOBOrO aHaslMsaTopa y coOakH Hopku, lpexBaputTesbHo 
JIMWMICHHOH 3peHHA HW OOOHAHHA, He BbISBaJIO KAKHX-IMOO HapylUeHHi MOO%KH- 
TCJIbHbIX YCJIOBHbIX pedblekcoB. Hekoropoe pacTropMaxuHBaHHe AudpdepeHuupo- 
BOUHOrO ycuIOBHOrO pedwiekca Ha KacaJiKy HaOwlofaocb JIHilb B MepBble 2 
HefesH nocule onepaunH. MexkKcurHaJbHble MObeMbI Jlalbl, KAK STO HMeJIO MeCTO 
NlocJle BbIKJIOUCHHA SPHTeJIbHOTO H 3aTeM OOOHATeMbHOrO AHaJM3aTOPOB, OT- 
cyTCTBOBaJIH. Uepes MecaAll Mocule oNepallH yCJIOBHbIM pedleKc Ha pa3fpaxeHve 
*KeNyAKa, He NOAKpenJABLUIAH- 
ef yKe CBbllie 3 Mec., cTaJ 
yracatb. IIpumMepHo Yepes Ta- 
KOH Ke CPpOK HauHHaJIv yracaTb 
HenloKpemiaemble pedleKcbl 
NlocJie BbIKJIOYeHHA OOOHATEJIb- 
Horo aHasiM3aTopa. 

Pe3kve HapylleHHA ycJIOB- 
HopediekTOpHOH eATebHO- =—————_______ 
cTH y coOaku LpirauKu, mpex- 
BapHTeJIbHO JIMWeHHOH 3pH- 
TeJIbHOrO aHau3aTopa, HaOu10- 

act PK 

anucb mocle waOHpHHTSK- = ——wee—-— ——2_47_-~—— 
Tomuu. TlepBpli nepHog xapak- 
TepH3OBaicA OOWWWM CHYrKe- Mee mnbblliluled MUU eet Uda LL 


HHe€M KOPKOBOrO TOHYCa, YTO pyc, 3. Ycnosupie petbnekchl y coOaxu I[biranKu yepes 
BbIpaxKasIOcb B TOYTH MONHOM 26 quel mocne maGupuunTaKTomuHn (14 VII 1953). O6o- 


TOPMOXKeHHH Kak pedieKca c 3HaueHHA Te Ke, 4YTO Ha px. | 
wKeslyAKa, Tak HW pehleKca Cc KO- | 

2*u. Bostee rity6oKoe TOpMOxXeHHe HaOOLaOcb B KOXKHOM aHaJMsaTOpe: B TO 
BpeMA Kak y pedleKca C KOXKM 3aTOPMaXKUBAHCb WM ABUraTeJbubI, HM [bI- 
XATeJIbHbIL KOMMOHEHTHI YCIOBHOH OOOpOHHTeIbHOH peaKkuHv, y pedieKca c 
*KeyMKa UMes1O MECTO TOPMOXKEHHE TOMbKO ABHFAaTeJbHOFO KOMIOHEHTA (PHC. 2). 
K KoHUy Mecsla nocse onepalluh, Oe3 IpHMeHeHMA CMellMaJIbHbIX Mep, YCJIOBHbIe 
pecbieKcbl CTaJIM BOCCTaHaBJIMBaTbCA, IpHYeM MepBbIM BOCCTAHOBHJICA HHTepo- 
IenTHBHbIM pedeKkc. CooTHOWeHHA Mery pediekKcaMH C KOKA HM *KedyAKa 
H3MeHHIHCb. B TO BpeMA Kak HHTePOUeNTHBHHIM yCJOBHbIM pedleKc NposB- 
JIAJICA MOUTH Ge3oTKa3HO B CoOpMe OHO- HIM MHOPOKpaTHbIX MOJbeMOB Jalibl, 
petbileKc C KOXKH MpOABAAJICH S3HAYHTeIbHO perxke (pc. 3) H MO HHTeHCHBHO- 
CTH TakxKe ycTylal WHTepoleltHBHOMy pedsiekcy. Take OTHOIMeHHA coxpa- 
HAJIMCb B TeYeHHe 3 Mec. Nocse JaOMpHHTIKTOMUH. 
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HeosHoKpaTHbIM NojKpellieHHeM NolOXKUTEMbHBIX YCJIOBHBIX pasApaxkuTeven | 
MbI JOOWJIHCb MOMHOrO BOCCTAHOBJeHHA pechseKCOB. i 
Tlocne BbikiI0UeHHA O6oHATebHOrO aHasusatopa y L[piranku (lpe_BapH-) 


JleHve yCJOBHOpedseKTOpHOH JexATeJIbHOCTH, BbiIpaKaBlileecA B MOJIHOM HUB |} 
YaCTHUHOM TOPMOXKeHMH ABUTAaTeAbHbIX yCMOBHBIX pecbiekcoB. Uepe3 3 HeflestH 
locyle Oepaluu ABUraTeIbHO-OOOpOHNTesbHble yCJIOBHbIe pePleKcbl H 9KCTeEpo- 
WM MHTepOlenTHBHble BOCCTAHOBHJIMCb. i 

OTHOCHTeJIbHO IIPpHUHHb! OMMCaHHOrO BbIle HapyWeHHA YCJIOBHbIX ABHITa- if 
TeJIbHO-OOOPOHUTeJIbHEIX petbsleKcoB y coOaku L[biraHku Mocde paspylWeHHusA Jla- fh 
OUpHHTOB (MpeABapHTebHO JIMIWeHHOH 3peHHA) MOXKHO BbICKa3aTb CJlefyioule | 
coo6paxkenua. Bo-nepBblx, HapylWeHve CHJIOBbIX OTHOMWeHHM Moro MIpOH3OHTH 
BCJIeACTBHe CHWXKEHHA KOPKOBOrO TOHYca NocJie BbIKJIOUeCHHA CJLYXOBOrO aHa- if 
M3aTopa. CHuIbHbIM paspaxkuTeb (KacaslKa) CTaJl CBepXMA@KCHMAJIbHbIM, CJla-—f 
ObIli Ke B STHX YCIOBHAX OKA3AJICA ONTHMAJIbHBIM. Bo-BTOpbIxX, HapylWeHHe CHJO- ff 
BbIX OTHOWeHHH Morso Obit 0613aHO Sovbilelt croHKOCTH K yrallleHH!0 HHTepo- fj 
IeuTHBHOrO ycCJIOBHOrO pedekca MO cpaBHeHHO C 9KCTepOWeNTHBHbIMH. Takoe 
OObBACHEHHE MOXKHO JOMycTHTb, TeM Coulee eCJIH IPHHATD BO BHHMaHHe, U4TOF 
YCJIOBHBIM petbiekc C >2KeslyqKa Obl OOpa3soBaH, Korga coOaKe OblO OKONO 
6 Mec., a petpileKc c Ko*KM — Korfaeli OblIO yxe Oosee rosa. M, Hakouell, Mo- 
CyleHee M3 BO3MO%KHBIX, C Halle TOUKM 3peHHA, OObACHEHHH 3aKkJOUaeTCA 
B TOM, YTO NOCNe BbIKJNOYeCHHA 3pHTebHOrO HM CJYXOBOrO aHaH3aTOpOB AA! 
coOakH H3MeHAeTCA OnoOsorMuecKoe 3HaveHHe KOXKHBIX H MHTepOMeNTHBHBIX 
(c 2xemyqkKa) curHatoB. B HopMaJIbHbIX yCJIOBHAX CyWleCTBOBaHHA %KMBOTHOFO fi 
NepBeHCTBY!OWat POJlb B YpaBHOBelIMBaHHM OpraHusMa co cpefol mpHHagse-) 
2KHT CHPHaaM H3 BHelHeH cpefbl. B ycOBHAX Ke, Kora OPHEHTHPOBKa %KH- 
BOTHOrO B cpefle Kpaline orpaHHuena, CHrHaJIbl C KemyAKa mpHoOperator Cobiulee 
3HaveHHe, YeM B HOpMe. 


Vucrutyt du3snonoruu um. MV. II. Ilasnopa Tloctynuno | 
AkaylemuH HayK CCCP 9 V 1957 
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Jloxaxann Akagemun nayr CCCP 
1957. Tom 115, Ne 4 


PH3HONOLHA 


C. H. POMAHOB 


PEAKTHBHbIE H3MEHEHWS B HEMPOHAX 
rOJIOBHOrO MOSrA TPH PA3PAX)KEHHHW MEPH®EPHYECKHX 
HEPBOB 


(IIpedcmaeaeno axademuxom K. M. Betkosoim 16 V 1957) 


Kak H3BeCTHO M3 JIMTepaTypbl, elicTBHe Ha OpraHi3M pa3JIMUHbIX pasipaxu- 
TesleH BbISbIBAeT B TKAHH MO3ra PA M3MeHeHHH. OO 3THX H3MeHEHHAX MOKHO 
CyAMTb, HallpHMep, No OvoToKaM rovoBHoro Mosra (? 4), No HHTeHCHBHOCTH 
MeTaOouM4ecKUX Tpouleccos (* *) uw No MHOrHM JpyruM noKa3satTesam. MMerwrca 
MHOrOUNCJIeHHbIe + THCTOJOrHYecKHe MCCJeOBaHHA, KacalollvecH U3MeHe- 
HHH B KJieTKaX rOJIOBHOrO Mosra Ip TpaBMe NepHdepnueckux HepBoB. Bce sTu 
aHuble yKa3biIBaloT Ha CBA3b HelipOHOB rouOBHOrO Mosra Cc NepudepHuecKuMu 
HepBaMH. OjHaKO MexaHH3M, C MOMOLIbIO KOTOPOFO OCYIMIeCTBIACTCA 3TA CBA3b, 
W3y4eH HefocTraTouHo. Tak, B YaCTHOCTH, HeT IPAMbIX JOKa3aTeJbCTB TOFO, YTO 
HepBHble MMIIyJIbCbl, BOSHHKIWMe Ha NepudepHu, Mocruraior HenocpescTBeHHA 
TeJl HepBHbIX KJIeTOK KOpbl Mosra. HefocraTouHO M3y4eHbl Tak*Ke CJeoBble 
M3MeHeHHA HeMpOHOB B PaHHHe CpPOKH MocJie HaHeCeHHA pasAparxkeuus. 

Ham Ka3aslocb BO3MO2KHbIM, IPHMeHHB MeTO MpHKH3HEHHOM OKpacKH, BbI- 
ACHUTb HEKOTOPble CTOPOHbI MeXaHH3Ma B3aHMOJelicTBUA HeHpOHOB romOBHOrG 
Mo3ra c TepHdepHuecKHMH HepBaMH. 

B aHHoM UccJieAOBaHHN Oblyia NocTaBJleHa 3ajaua U3yUYHTb U3MeHeHHA copo- 
IHOHHBIX CBOHCTB HeHpOHOB FoJIOBHOrO Mosra IIpH pasApaxeHHu ceasMuHOoro 
HepBa 93JIEKTPHYeCKHM TOKOM. 

VccneqoBaHuaA MpoBeseHbl Ha JIATyKaX, MblluaxX HW Kpbicax. 

Iloq HerslyOoKHM HapKO30M XKHBOTHOe (UKCHPOBaJOCb K MpelapoBabHou 
jlocke, H Ha OOCHX KOHeEUHOCTAX OOHAKaICA CefaMMHbIM HepB. Ilocme Bprxona 
X%KMBOTHOFO M3 COCTOAHHUA HapKo3a OOHAKeHHbIe HEPBbl pasAparxkacb HHLYK- 
IMOHHbIM TOKOM lO 5 MHH. Kaxbl. ToK NofaBasicd OT BTOPHYHOM KaTyLIKH, 
MuTaeMoH aKKYMYJISATOPOM Ha 2 B. Cpa3y xe WIM Yepes ONpeseseHHble MpoMe- 
X*KYTKH BpeMeHH Hocse NpekpallleHHA pas\paxeHHA 2XHBOTHOe YyONBAaJOCb, 
TOJIOBHOM MO3r M3BJIeKaJICA H MoMelasicA B pacTBOp KpacHTesiA. OKpacka HU Co- 
OTBeETCTBYIOIIMe pacueTbl MpoBOAMJIHcb MO paHee onyOMKOBaHHOM Hamu 
Metoyuke (2°11). KonTpomeM caly2KuJI Mosr [pyroro XMBOTHOrO, He MofBepraB- 
Werocdh pa3parkKeHuio. 

Psajlom uccuieqopanui (271°) Obiio ycTaHOBseHO, YTO BOJIHbI BOSOyxKeHus 
BbISbIBAIOT OTYUETIMBO BbIPaKeHHble H3MeHEHHA COPOMMOHHbIX CBOMCTB MpoTo- 
nia3mbl. Mcxofa 43 9TOrO, MbI MOrJIH OXKUAaTb, ITO IPH pas\paxKenHHn cefalHU- 
HOTO HepBa BOJIHbI BO3ZOyKLeHUA, MOXOAA AO KJeTOK TOMOBHOFO MO3sra, BbISOByT 
B HHX H3MeHeHHA COPOWMOHHBIX CBOHCTB. 

Onuith Ha aarywkax. Jlannaa cepux ONbITOB NpoBejleHa B 3MMHHE 
Mecaubt 1951 r. Cop6uMoHHble CBOMCTBa TOJOBHOrO Mosra JIArYIUKH Onpesena- 
JIMCh Cpasy 2%Ke Mocse pasapaxKenus, Yepes 10 u 30 mun., Yepes 1, 17/2, 2, 2"/o, 
45 uac. nocjle HaneceHua pasipaxkenna. Bcero Obl nocraBsiexn 121 ont, no- 
JYeHHbIE JaHHble cTaTHCTHYeCKH OOpasoBaHbl UM U3s0OpaxKeHbl rpaduyecku Ha 
puc. la. 
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Kak BUHO 43 pHcyHKa, B NepBble MMHYTHI Mocse MpekpallleHuA pasipaxe- } 
HUA, BEMIMHA COPOLMM KpacHTeA TOJOBHBIM MO3rOM Y NOAONBITHBIX JATYIUeK } 
BbILUe, UeM Y KOHTPOJIbHBIX, B cpeqHeM Ha 30%. Ilo Mepe yBeIMYeHHA HHTepBaia f 
BPeMeHH Mocwle NpeKpallleHuA pasApaxenuA BeMIKHa CopOUnH necTeneHHO CHH- | 
*KaeTcs, MW Yepes | vac OHA JOXOAUT WO YpOBHA KOHTPOMA. Uepes 1’/, uaca Be-| 
JIMYMHa COPOUMH OKa3bIBAeTCA CHH2KEHHOM M0 CpaBHEHH10 C KOHTPOVJIeM B CpeAHeM } 
Ha 12%. B anbHeliieM OHa BHOBb JOCTHraeT YPOBHA KOHTPOJIA, Ha KOTOPOM 
MW ocTaeTca B MocmefyroulMe 3 yaca. | 

Tlomyuenuble JanHble MoKa3blBaloT, YTO pH pasqpaxkenuu Mepuepuyeckoroy 
HepBa B HelipoHaX TosOBHOrO Mosra HaOMOMaloTcA 3HaUHTeJ buble U3MCHCHHA } 
B CIOCOOHOCTH CBA3bIBATb KPaCHTeJIb. 

OnputTh Ha Kpbicax. TonoBHow MO3r KpbICbl OKpalliMBasicaA cpasy, 
2Ke Tocse MpeKpallleHuA pasfparxkeHua %*MBOTHOrO, 3aTeM Yepes 30 MUH., 17/9, 
2 a 3 waca mocme pasqpaxkenux. Bcero Obiio nocTaBseHo 38 OMbITOB. | 

TlonyyeHuble pe3yJibTaTbl H300-} 
% paxKeHbl rpacuyecku Ha puc. 1,6, u3 

130 KOTOPOro BHHO, YTO 9KCIepHMeH- 
TaJibHble JaHHble, TNoJyYeHHble Ha] 
KpbICax, BeECbMa CXOJHbI C J@HHbIMH 
OMbITOB Ha JIAPYWKaX. 

TosOBHOH MO3r KPbICbIl, OKpallieH- 
HbIM cpasy MocJie IpekpalleHua pa3-§ 
yipaxkeHus, OOHapy2KHBaeT MoOBbIIle-—f 
HHe COpOUHH B CpeqHeM Ha 23% NOt 
cCpaBHeHHIO C KOHTposiem. Ilo Mepess 
«OTAbIXa» OT pas{parxKeHHA BeMUHuall 
copOuHH CHH>KaeTcA H Yepes | dace 
OKa3bIBaeTCA Ha YPOBHe KOHTPOMA. 
Oguako yepes 1*/, Yaca BenHuHHalt 
cop6UHH BHOBb MOBbIllaeTcA B cpef-§ 
Hem Ha 18% WM Mocne BropHuHorop 
NoqbeMa MOcTeMeHHO CHHKaeTcA Jol 
YPOBHA COpOUHH B KoHTpouie. Cneno-}f 

; BaTeJIbHO, OMbITb] Ha KDpbIcax noa-f 

Puc. 1. W3smenenua BerMunubl copouuH Kpa- TBep*KarloT HaJMuve HeNocpeCTBeH-f 

eae rower a pee (2), HOH 3aBHCMMOCTH M3MeHeHUA cop6-i 

yay Lee ine ee WHOHHBIX CBOMCTB romOBHOrO Mosrak 
OT pasipaxeHua nNepudepHuecKHX{) 

HepBOB. ‘| 

OnblTbl Ha Mbluta x. MerogquKa Ta Xe, ITO HB NpeAbIyUlX ONbITAX..B 
Bcero noctaBseno 123 onpira. 
Xo KpHBoH copOunu (puc. 1,6) NoKa3biBaeT, YTO HB STHX OMbITaX OOHA}) 
PYXMBaeTCA OTUETJIMBAA 3aBHCHMOCTb BeMUMHbI CBASBIBAHHA KpacHTeA ro-|) 
JIOBHBIM MOSrOM OT pa3{paxkeHHA MepHdbepHyecKHX HepBoB. SacuyKuBaeTs 
BHUMaHHA TOT (akT, UTO BO BCEX CePpHAX ONMBITOB CieQbl OT pasqpaxkenua, Bi 
BHe H3MCHCHHOH COPOMMOHHOM CMOCOOHOCTH, COXPaHAIOTCA JIHTebHOe BpeMa.W 
Tak, cy Mo BeIHYMHe COpOWHH TOMOBHBIM MO3roM JIATyLleK, Cwlefbl OT) 
-10-mMHHyTHOoro pa3qpaxkeHHA coxpanaiotca No 11/,—2 uac., y Kpbic —oOP 
2—3 uac., y MblileH — Jo 4—5 yac. [pu srom B ombirax Ha MBIUIaX OTUeTMMBOM 
BbICTyNaeT BOMHOOOpasHblli XapakTep CJeJOBbIX H3MeHeHHH CopOUMOHHbIXfl 
CBOHCTB, ero (as0Bblli XapakTep. | 
PesyJbTaTbl CepHii OMbITOB, MpOBeeHHbIX Ha Pa3HBbIX 2KMBOTHBIX, CBHJe-|) 
TEJIbCTBYIOT O 3aBMCHMOCTH CYyOCTaHUMOHAJbHbIX H3MeHeHHii HepBHBIX KJIe-[) 
TOK TOJIOBHOrO Mosra OT pa3paxkenvA NTepHepHYeckuX HepBoB. OgnaKko Hal 
OCHOBaHMM STHX JaHHbIX MbI elle He MOXKeM yTBepKaTb, ITO HeMocpes\cTBeHHOM|f 
NPHYHHOK, BbIsBaBIWel H3MeHeHHA COPOUHOHHBIX CBOliCTB B Hefiponax, ABIA-fl 
TOTCH HePBHbIe HMMYVJIbCHI, MpUXoMAlMe U3 paspaxkaemoro yuacrkKa. | 
Kak H3BeCTHO, Ip CHJIbHOM OosleBoM pa3ApaxkeHuH, KoTOpoe Mbi IIpHMeHAVIH, | 


AI 


0 f 5 a 4 5 vac. 
Bpema nocne npekpauenun pashpakenun 
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B OpraHu3Me X%KUBOTHOTO HaOmOMaloTcA peskve CPyHKUMOHAbHbIe U O“oxuMUUe- 
¢kuve caBuru (*° °°), B KpoBb BbiOpacblBaeTCA GOosblUIOoe KONMY4eCTBO TposyK- 
TOB MeTaOovMsMma. IIpH TaKHX yCIOBMAX Ha Helipoubl rosoBHoroO Mo3sra MoryT 
BOSJeHCTBOBaTb CaMble pa3s/IMYHble ryMOpasbuble PakTOPbl WM BbIsbIBATb B HUX 
H3Me€HeEHHA COpOWHOHHbIX CBOHCTB. 

UroObl peliuTb BoMpoc oO HellocpecTBeHHOM MpHuvHe, BbISbIBarOLeli “3Me- 
HeHHA COPOMMOHHbIX CBOHCTB B HeHpoHaX roJOBHOrO MOsra, HaMu Obla MocTaB- 
JieHa CepHA ONbITOB Ha MbIWAaX MO Clefyroule cxemMe. Pasfpaxasca HepB 1460 
paso, mH00 JeBolt KOHeYHOCTH, MocJle Yero COpOWMOHHble CBOMCTBa MpaBoro 
M JleBoro NMoyWiapu ompeseiaAnuch pasyesbHo. 

Ecuim CABMr COpOWMOHHBIX CBOHCTB KJIeTOK TOMOBHOrO MO3ra BBIsbIBAeTCA 
‘HeNOcpeJCTBeHHO HEpBHbIMH HMMyJIbcaMH, TO IIpH OMHOCTOPOHHeM paspaxKeHuu 
¢CJlelyeT OMKHaTb MpeHMyUleCTBeHHbIX H3MeHeEHHM COpOUMH B OAHOM 43 Tosy- 
mapul. Ecuim Ke NpvunHoll, BbISbIBaloleli H3MeHeHHe COpOLMA, ABAAIOTCA rop- 
MOHAJIbHbIe (akTOPHI, Tora HET OCHOBAHHH ORUMaTb pasMIHH B BeMYMHAX 
copOuHH Mexyy oOoMMH NomywapHaMn. 


PacueTbl TpoH3BoOAHMNcb culefyIoWlMM oOpasom: ecuIM pa3saApaxasica ceja- 


JHUHbIM HepB JI@ BOM KOHeYHOCTH, TO BeMM4UHHa CopOunMH NpaBoro Hosmy- 
mpaB. on. *. 


ee 43 ecuIH 2Ke pa3- 


IWapviA OTHOCHJAaCb K TaKOBOH JIeBoro Noy Wap uA ( 


paxkanca nepB 1p aso KoneuHocTu, To, HaoOopoT, BeM4MHAa copOuHH 
JI@B. OM. XK. ) 


SJeBOTO NOyiWapuA OTHOCHJIaCb K TAKOBOH lipaBoro nonymapua ( Ome 


B 9Tnx onbitax, CleJoBaTeJIbHO, KOHTPOJIeM CJTy KIO OHO 43 
Momywapuu Toro %e caMoro %MBOTHOrO (OAHOMMeHHOe Cc 
pa3paxkaeMol cTopoHoi;). 

B Upyrux Ke onbirax JIA KOHTposA Opasocb Noy WapHe 
rOJOBHOrO Mosra Apyroro *%KHBOTHOLO, pasHOHMeHHOe C TaKO- 
BBIM OMbITHOrO 2KMBOTHOFO (Ha OJHOHMeHHOe C pa3Aparxkaemolt 
CTOPOHOH)—XUBOTHOrO, Y KOTOPOrO He pasAparxkalca ceja- 
JIMUHBIM HepB. B 3THX Cy4YaAX y MOMONbITHOH MbILUH pa3- 
UparxkacaA HepB Je BO H KOHEYHOCTH, a pesyJIbTAaTbI BbIpa- 
*KaNHCb OTHOMeHHeM BeHUMHbI COPOWKM MpaBoro Now yWapha 
MNOMOMbITHOrO 2XKHBOTHOrTO K BeJIMYMHe CopOUHN eBoro No- 

mp. on. «. 
eee) 

Beero Obluio noctaBsieHo -79 onbiros. IlosyyeHuble pesyJb- 

TaTbI IpefcTaBJieHbI Ha pc. 2. Kak BHAHO 43 pHcyHKa, MpH 
OJHOCTOPOHHeEM pa3paxKeHHH BesMYHHa copOunH o60nx 
MosywapH oKka3sblBaeTca pa3smMuHoOH. I]pu pa3qpaxeHHu 
celalMlHoro HepBa JlIeBOM KOHeEYHOCTH MOBbILIeHHe Ccop- 
Ouuu HaOsrofaeTcaA B paBoM NosywapHu, 4, HAOOOPOPs \-panuwoetauenenia 
MpH paspaxkeHHu paBo KOHe4HOCTM, MOBBIWeHHaA peqyunun copounn 
COpOUNA OKasbIBaeTCA B JeBOM MosyWiapHH. CreqoBatTedb- xpacutena (B %) no- 
HO, yBeM4eHHe COpOUMOHHbIX CBOHCTB HaOvllofaeTcA B ap es oe 
TOM NosyulapHu, KOTOpoe HMeeT HelocpeACTBeHHY!O CBA3b et ae oni ae 
€ pa3fpaxkaeMbIM HepBOM. OHako MpH OAHOCTOPOHHEM jyitioro HepBa 2KH- 
pa3paxkeHuH COpOWMOHHbIe CBOHCTBa MeHAIOTCA He TOJIbKO  Boruoro (MBIA) 
B HeMpoHax MpOTHBOMONO*KHOrO NoJyWapHA, HO M B Helipo- 
HaX OJHOMMeHHOoro Nomymapua. OO sToM CBUAeTeJbCTBYIOT JAHHble, MOY ACHHbIe 
pH CpaBHeEHHM BeMIMHbI COpOUMH MpaBoro NowyWapuA C TaKOBOH JeBoro Mo- 
Jtyiapuva ofHoro HW Toro %e XKHBOTHOrTO MH MpaBoro MO/yulapuA ONbITHOrO 
KUMBOTHOPO C JIeBbIM KOHTPOJIbHOrO XKHBOTHOTO (CM. PHC. 2). 

Beanunna cop6uuH mpaBoro NowywapHA Mo OTHOWeHHIO K CopOuUHM JeBoro 
MoywWapusa Toro *Ke *KuBoTHoro coctraBset 117,4%, a Mo OTHOLeHHIO K copo- 
(uM JleBoro MoyWapwA KOHTpoOJbHOrO *XHBOTHOrO — 126,3%. Dro o3nayaer, 
4TO HeMpOHb! JleBoro NOJyWapHA Mph pasAparxkenuu JeBow 2Ke KOHE4HOCTH OKa- 
S3bIBaIOTCA TAKKe H3MCHCHHbIMM, HO B MeHbIleH cTelleHH. He oTplillad B 9TOM 
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cly4ae U3BeCTHOFO BIIMAHHA TYMOPAJIbHbIX PAKTOPOB, CJleyeT-HMeTb B BUA, | 
YTO TlepeKpecT HepBHbIX yTeH, HAVUAAX K Mo/yWlapvaM, He ABMIAeTCA TOJIHBIM, fe 
YaCTb BOJIOKOH HeT HelocpescCTBeHHO B OMHOHMeHHOe NowywapHve. Kpomel 
TOro, HasHdWe KOMUCCYPaJIbHbIX CBASeH MeKy NosywapHamu oOecriewBaers 
BO3MOXKHOCTh pacipocTpaHeHHA BOH BO3OyKAcHHA C OfHOTO MosJyWlapuA Hal 
Apyroe. TakuM o6pa3oM, JlaHHble STOM CepHH OMbITOB JlalOT OCHOBaHHe YTBep-F 
*KaTb, ITO H3MeHCHHA COPOMMOHHbIX CBOHCTB HeEHPOHOB TOJIOBHOrO MOsra TIpH] 
pasapaxkeHuu nepHtbepHtecKuX HepBOB BbISbIBAalOTCA peJIeKTOPHO, AelicTBUeM) 
MIPpHXOAAWMX BOH BOSsOyKeHHA. 

AnasloruuHble pesysbTaTbl Obiuid nowyyenb! H. W. Sako u ero coTpyAHuKaMy} 
MeTOJOM paqWoakTMBHbIX H30TONOB. Saliko NoKkas3au (*°), YTO IpH pas~paxkenunl 
3aJ\HeH KOHEYHOCTH XKHBOTHOrO HaOsoOfaeTcA yBeMYeHHe BKJIIOYeHHA payHo- 
aKTMBHOrO tboctpopa B HepBHY!O TKaHb, rlaBHbIM OOpasom Mo Xofly pedseKTop-f 
Horo NyTH. 


VWuctutyT dbusvonoruu x%uBoTHbIx uM. HM. II. [lapaoga Tloctymust0 
Axafemuu Hayk CCCP 10 V 1957 
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Hornayan Akagqemun Hayr CCCP 
1957. Tom 115, Ne 4 


IMBPHOJOTH A 


A. C. TMHH3BYPLP 


BPEMS YCTAHOBJIEHHSA KOHTAKTA CHEPMUS C AHILOM 
IPH ONJIGMOTBOPEHHH Y OCETPOBbIX PbIB 


(ITpedcmasaeno axademuxom H. H. Llmanbeaysenom 28 IV 1957) 


Pauee 6bl10 WoKa3aHo (?), YTO ONJONOTBOpeHHe Y OCeETPOBbIX PbIO B HOpMe MO- 
HOCTIeEpMHOe, HO IIpH OCeMeHeHHH HKPbI MaJIO pasBefleHHOH cilepMol HepelKo 
HaQstojlaeTca MaTosoruyeckad MosucnepMuad. UroObl NOHATb, KaKMM OOpa30M 
‘py HOPMAJIbHBIX YCJIOBHAX TpefoTBpallaetcHA MpOHHKHOBeHHe B AMO CBepXx- 
MMCJICHHBIX ClepMHveB, HeEOOXOJHMO MOApOOHO M3y4HTb HadaJbHbI 9Tal Wpo- 
‘Wecca olsosqoTBopenuA. Hactosulax paOora NocBAWeHa BbIACHeHHIO BpeMeHH, 
‘TipoTeKaiollero OT MOMeHTAa IIpHOaBseHHA ClepMbI K UKpe AO ycTaHoBJeHHA 
-KOHTaKTa Mexy CUepMUAMH H Alamu. C STO Weubio Yepe3 pasHble CpoKH HMocse 
oceMeHeHHaA 1) HHaKTHBHpOBalM CHepMy HU BDBIABAIM OMJOJOTBOpHB- 
muuecah sua; 2) (uKkcupoBamM awa ANA WNToOMorMuecKoro UccseqoBa- 
‘HHA WM WpociexUBaJH Tposeuxkenve ciepMHeB TO MHKPOMHJAPHbIM KaHasib- 
‘aM. OuKkcalHA AHL HM OMbITHI ObLIH NpoBeseHb! BecHol 1956 r. B Hu30Bbe JLoHa, 
Ha OCeTPpOBOAHOM NyHkTe AsfoupbiOBoga B xyTope PoromxkKuHo. Bblin uCrOoub- 
30BaHbl HKpa M CiepMa ceBpioru (Acipenser stellatus Pall.) u uvepHomopcKo- 
a3opcKoro ocetpa (A. gitldenstadti colchicus V. Marti), momy4eHHble c MOMOLIbIO 
rHunodusapHblX HHbEKUHH. 

OnblTbh Cc HHAKTHBAUWHeEH cNHepMbB. Jina WHakTHBalMV 
CIepMbl WrIOKOMKUX HCCJeMOBATeAMH HCMOMb3OBaIMCb FHNOTOHMYeCKHH coue- 
BOH pacTBop (“) HM feTepreHT Jaypuu-cymbdonaT HaTpusa (°). Jina wnaKTu- 
Ball CilepMbl oceTpoBbix pbld T. A. Jletnad npumMensaua 0,1 u 0,2 N pacrBoppi 
XJIOPUCTOrO HaTpHA MB OMbITaX Ha ceBpriore (He ONyONHKOBAaHbI) Halla, YTO 3a 
nepBble 10 cek. Mocuie OCeMeHEHHA ONJOAOTBOpAeTcA OObuWIaA YacTb au. He- 
WOcTaTKOM HCMOMb3OBaHHOrO e1O MeTOJa OblIO TO, YTO NoMHAaA WMHAKTUBALAsA 
clepMbl JlocTurasacb He cpa3y: Mocule MoOaBeHHA COJeBOrO pacTBopa Ha Ipo- 
TAxKeHUM 15 ceK. NpOMoMKaJOCb ONMOMOTBOPeHHe CMHHIHBIX AWW, TAK Kak He- 
Oobiulad YaCTb CMepMHueB elle COXpaHAMa OMMONOTBOPAIOMLy!O CMOCOOHOCTD. 

Uro6bl Halitu cioco6 ObicTpoH HM MoMHOM MHAKTHBALMU CHepMbI OCeETPOBBEIX, 
MbI UCHbITaIH JelicTBHe CeMM pa3JIHUHbIX MOBepXHOCTHO-aKTHBUbIX Ipelaparos, 
U3 KOTOPbIX HavOoulee MPHPOHbIM OKasaJIcA JeTepreHT «Hopoctb» (cTupasbHbIit 
TlOpoOwloK, cosepKaWluH cymbospupbl WeTHMOBOrO MH CTeapuOBorO CIMpTos). 
Sror JlerepreHT B KOHUeHTpalnn 0,5% He OKasbIBal NOBperxkaioulero JelicTBuA 
Ha Alia H 3a OUeHb KOPOTKHH Cpok (Meee eM 3a 0,5 ceK.) HHAKTHBUPOBA Cilep- 
My: Kora K CllepMe, aKTHBHPpOBaHHOM BOOK, NOOaBAIM pacTBop JeTepreuta 
HM uepe3 0,5 HM | CeK. STY CMeCb IPHJIMBaJIM K UKpe, ONJOMOTBOpeHHA He IIpo- 
ucxofuso (cpequ 2434 npocMoTpeHHbIX AMI, He OblIO OOHAPy2xXeHO HH OfHOrO 
ONJOJOTBOpeHHOro). 

JIA onpefleseHuA BpeMeHH OMMOMOTBOPeHHA AMI UKpy, B3ATYIO H3 NoMOcTu 
Tela CaMKH, MOMelaIH B CTEKIAHHbIe KOJIbIa, OHA CTOPOHAa KOTOPHIX Oblia 3a- 
TAHYTA Pe€AKHM La30M; NOJOCTHY!O ®RHAKOCTH OTCaChIBaJIM NuMeTKOH. Kovbia 
C MKpoH MorpyxXaiH B CcBexKepasBeqeHHy!O CllepMy (MpHMeHANNCh pasBeeHHA 
1:9un1: 100) u3arem, Yepe3 pa3Hble cpoku (oT | Jo 60 ceK.), NepeHocusH B pa- 
cTBOp AeTepreHTa AIX WHaKTHBallMM chepMbl. Cnycra 10 Muu. uKpy MoMeuta- 


849 


ju B uauku Tletpu u pacrBop JerepreHTa 3aMeHaM pe4wHol Boo. Boccta- I 
HOBJICHHA TOJBHXKHOCTH CiepMHeB pH 93TOM He Npowcxoguno. Kak NoKasaM } 
NpelBapHTesbHble UCMbITaHHA, ClepMa, BoOsBpalleHHaH B BOMy NOCIe J 
10-mMuHYTHOTO npeObiBaHuA B pacTBope feTepreHTa, He OOJaqaeT ONJOMOTBO- | 
PAIOWWMM jelcrBHemM. KouTposeM B HalUMX OMbITaX CyKHNAa NOPUMA UKpbl,. ¥ 
B KOTOpOH CNepmy He MoBepraJW HHaKTHBauHH. . 
Ha ctaquu BToporo Jelena UKpy PUKCHPOBaH M YAUTHIBAIM COUN Mpo- j 
HeHT ONJOAOTBOPHBUIMXCH AMU, a Tak%Ke OTMeMbHO AMI C H3ObITOUHBIM YHCJIOM'¥ 
6lacTOMepos, T. e. NomMcnepMHBIX (1). Bcero 6bl0 MpoBegeHo 12 onbiros (10:4 
C HKpow ceBplorH WH 2 C3 
% HKpok ocerpa), MaBlIMXx. 
/00 6 CXOJHbIe pe3yJIbTAaTbl. 
SHadHTesIbHaA = UacTb: 
AML  ONJOMOTBOpANAacb- 
yxKe B TepBble CeKYH/bL j 
mlocsie pHOaBJieHHa | 
ciepMbl. Sro HaOs1oa-- 
JOCb H€ TOJbKO B OMbITAaX |f 
CO CHepMOH BbICOKOH KOH- 
WeHTpaunu (puc. | A), Ho} 
Tak>Ke H pv OoJIbilleM ee- 
pasBeyeHuu (pvc. | B). § 
Cnycta 10—15 cex. no-j 
cJle OCEMeHEHHA TpOLMeHn¢ |} 
ONJIOAOTBOpeHHA OCTH- 


0 
10 20 30 cek. 0 20 30 cek. Taj) MakcuMyMa (H Obit 
Gpema om ocemexenua Go dobabnenua Gemepeenma paBeH Mpollenty onsoqo- 
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Puc. 1. Onmogorsopenve av, ceBplorw’”B OnbITaX Cc HHaKTMBa~- TBOPeCHHA B KOHTPOJe) — © 
Meri aie ‘ae rate ee illo te cee hae T. €. K STOMY BpeMeHH 
panier aunties 5,93. 10° aa MJ. lore eyes: een Bee Alita, criocoOuble K ; 
(B % or oOulero uncna anu), 2—nonmncnepmubie sina (B% or ONVJIOMOTBOPeHH1O, OKa3bl- § 
YHCJ1a ONJIONOTBOPeHHbIX), K— KOHTPOJIb BaJIMCb ONJIOLOTBOpeH— 

HbIMH. 

Uacrora caydaeB NOJMCHepMuu TakxKe ObICTPO YBeMHYMBaNaCcb B MepBble ce- 
KYHJbI ocyle OCeMeHeHHA HW MocJe Toro, KaK NPOWeHT ONMOMOTBOPeHHA ocTHu- 
raJi MAKCMMaJIbHOrO 3HaveHHA, OosbWe He BOspactana. B ombite, UpescraBseH- 
HoM Ha pyc. | 5, mpoueuT NomucnepMuu yxKe Yepes 8 ceK. Moce OCeMeHeHU# 
Obl OM30K K MpoWeHTy NoMMcHepMHH B KOHTPOUJe. 

YcTaHoBNeHHble JIA OCeTPOBbIX CPOKH AOCTHKEHHA MAKCHMAJIDHBIX IIPOUeH= 
TOB ONJIOMOTBOPeHHA H NOMHCHepMHH Toro Ke NOpALKa, YTO H NpHBoNMble Pot-= iit 
WwHIbsoM 4 M. M. Capannom Jus MopcKoro eka Psammechinus miliaris (8), on- Ut 
HakO. y MocJe{Hero ONJOMOTBOpeHve BCX AHI MPOHCXOANO 3a HECKOJIbKO MeHb- tif 
ee BpeMA (pH KOHMeHTpallau cnepMuesB 6,87-10? na | ma 3a 5 cek.), a Hapa-)h 
cTaHve NOJMCNepMHU MpoomxKaNocb MOJIbille (He MeHee 17 cek. H, B CpefHeM, | 
Ha NpotsxeHun 63 cek.). Hi 

AauHuble WuUToOMoruYecKOorO HAHccHeAoBAHUA. Bywes 
M3yUeHb! Alla M3 Tpex MapTHu: WByX NapTuu UKpbl CeBproru, re buKcalMA Mpo-ih 
M3BOAMIaCcb Hepes 2, 5, 10, 20 ceK. H 1 MHH. Nocme oceMeHeHHA (TeMMepaTypa 
22,0 n 22,6°), uw ofHol NapTuu MKpbI OceTpa, Tre Alla GbluiM PuKCHpoBaHbl cny-'h 
cTA 1, 2,3 mun. u Oovlee nocwle ocemeHeHua (22,4°). Attua duKkcupoBanu *KUIKO- } 
cTbio Candeimue, aHiMaIbHy!0 OONaCTb AMI 8aNMBanu B Napatbun u pesannih 
CepHino (TonuMHa cpe3oB 7 »). Cpesbl OKpallIMBasIM *KeJIe3HbIM TEMATOKCHIMHOM 6 
WIM a3aHoM 10 Tefigenraliny, a Takxe No Denbreny C JoKpacKOM CBeTOBbIM 3e-' 
JeHbIM. Ha mpenapatax TWaTembHO NpOocMaTpHBaIH OOacTh pacnojoxKenus 
MHUKPONMAPHbIX KaHaJIbleB, YHCO KOTOPbIX Bapbupyer y ceBplorH B Mpefenax B 
ot 2 no 10, y ocerpa or 8 Jo 28. i 

Kak u3Becruo (*), flo OceTpoBbIX pbIO OLeTO TpemaA oOosouKamH — JBymst 
KEJITOUHBIMH HW HapyKHOH cTyfenucTou. B oOmacTH kaxxJoro MuKporuue (puc. 2) f 
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cTyMeHucraA oOo0uKa JaeT KOHYCOBMAHOe BbINAYHBAHHe, MpHOMKatolleecs 
K BHYTpeHHeH *KeNTOUHOK OOo0UKe. Bxod B MAKpoNuse UMeeT ChopMy BOPOHKH, 
KOTOpad NepexofuT B KaHa, MpOHMSbIBaIOWMH BcloO CTyJeHUCTyIO OGooUKy. 
Y BeplMHb!l KOHyca KaHaJl OOpasyeT pacuIMpeHHe, KOTOpOe MOxXeT ObITb Ha3- 
BaHO aMIyJou. Or aMMyJbl OTXOMUT y3KHH KOHMeBOli KaHasel, Npoxo_sume 
yepe3 BHYTPeHHIOIO KeJITOUHy!O OOONOUKY K Ay. 

Tlocjie oceMeHeEHHA CHepMHH 3a O4eEHb KOPOTKHM CpOK MpOXoOAAT HapyKHbh 
KaHanl MHKponwJe HW Jocrurariwr amnysibl. M3 49 suu ceBprory, H3yYeNHbIX Ha cpe- 
3aX, CIlepMHH Obl HalijeHbl B aMnywax y 31 sia. Cnycra 2 cek. Mocae 1o6aB- 
JICHH CIepMbl y HECKOJIBKHX SAIL 
OblIO HalieHO NO OHOMY cTlep- 
MHIO; B OfJHOM CJlydae rooBKa 
clepMuaA yxKe BXOJHAa B KOHUe- 
BOM KaHaJiell MuKporiuse. Uepes 
5 ceK. chepMunH Oblin OOHapyxe- 
HbI Y NOJIOBHHbI H3YYEHHbIX AIL; y 
HeEKOTOPbIX H3 HHX CiepMHH UMe- 
JMCb OMHOBpeMeHHO B= aMlysiax 
Ppa3HbIX MHKPOMMAPHbIX KaHasib- 
‘Wes, OObIMHO M0 OHOMY B Kaxkjoi. 
Uem mosfHee Obitu PuKCHpOBaHbl 
alla, TeM Uae BcTpedaivcb 

ciepMuu, Upwyem Hauunaa c 10 
ceK. B aMMyJlax HepeqKO HMeJIOCcb 
TO HeCKOJIbKy cllepMueB (puc. 2). 
B KowueBol KaHasell NpoHHKa 
-TOJIbKO OJHH W3 HHX, TaK Kak JHa- 
MeTp KaHaJiblia efBa NpeBbliliaerT 
WupvHy rovoBKH chepmua. [Ipu 
caMOM T103HeEM cpoKe (uKcallHu 
“sm, ceBplorH — uepes | Muu. TO- 
cle OCeMeHeHHA — CllepMHH MMe- 
Iucb B aMMyslax y BCex UccJeo- 
BaHHbIX AWW, WH B MoaBJIAIOUleM 
OOJIbINIHHCTBe ClydaeB Oblwin Hali- 
WeHbI CllepMHH, NepexossuiMe u3 
aMnyJbl B KOHWeBOH KanHaslell. 
Heo6OxofuMo OTMeTHTD, YTO crlep- 
MH HHKOra He AOCTHTaJIM BbIXO]- 


i eS Ce ey ee 


Puc. 2. Paspes slija cepplorn uepe3 O6acTb MUKpox. 
mame cnycta 10 cek. mocme jo6aBneHuaA crepMbl 
(KOHLeHTpallua cnepMues 7,65-10' Ha 1 ma). Cancpe- 
amue, a3aH m0 Terjenratiny. aun. — ammysa MuK- 
pomuse, ak. — BakYOJIH B CIO OTJENAIOWUXCA KOp- 


HOro OTBEPCTHA MHKponwie: Mexk- 
Wy BeplimHOH rojwoBKH HaKOouiee 
NpOABUHYBIIMXCA ClepMueB H STUM 
OTBepcTHeM (Ha BHYyTpeHHeH Mo- 
BePXHOCTH OOO0UeK) OCTaBasOCb 
paccTosHHe He MeHbile 5—6 uw. 
¥Y ocerpa vepes | MHH. Tocue 


THUKAJIbHbIX [paHyJ, 6X. — BOPOHKOOOPa3HbIli BXO] B 
MHKponuse, e. C. — roulOBKH CnepMHeB (XBOCTOBOM 
OTe He OKpalieH), cezm.— HKeNTOUHbIe 3epHa, 
ac .0. | — Hapy2KHas *KeNTounaA OOoouKa, wc.o0. [T— 
BHYTPCHHAA MKeNTOUHAA OOoNOUKa, K. ¢c. — OTMe- 
JIMIOLLNECA KOPTHKAJIbHbIC Tpanyuibl, K. K. — KOHLeE- 
BOH KaHaJIell MHKPOMMue, n. c. — NHTMeHTHBIe rpa- 
HYJIbI, C. O. — CTYJCHHCTaA OOOMO0UKA, 4. 6.—LHTO- 
Wwa3MaTHuyeCKHH BLIPOCT, Yum. — WUTONMIA3Ma ALIA 


OCeMeHeHHA ClepMHH HaXO\HIHCb 
TakxXe B aMIly.1ax, H JIMWb Yepes 
2 MMH. OHM JOCTHraM BbIXOJa 43 MAKpOMUIe. 

ConmocTaBuleHHe 3THX JJaHHbIX C pe3yJIbTaTaMH OMMCAaHHbIX BbILLe OFbITOB, 
COrmacHO KOTOPbIM OMMOAOTBOPeHHe MOKeT MPOMCXOAMTb ye B MepBble ceKYH- 
Jbl ocue WOOaBJIeHUA CepMbl, IIpMBesO K TpeANoMO*KeHHW, YTO ycTaHOBJeHHe 
KOHTAKTa MexK/Ly CHepMHeM UM WHTOMMASMOM AMMWa JOJKHO OCYLIECTBIATECA PpaHb- 
me, YeM cllepMHu MpolfeT BclO QIMHY MMKpONMApHoro Kanawa. LlutTonoru- 
yecKoe MCCJIeAOBaHve NOATBepAMIO 2TO MpeANoo*wenHHe — OblIO ycTAaHOBJeHO, 
UTO B KOHUeBOM KaHaJell KaxKJOrO MUKpONMse OT AWWA OTXOAAT TOHKHe BbIPOCTHI 
MeJIKOS€PHHMCTOH WHTOMMA3MbI; KaK MW KOPTHKAJIbHbIM COM Avia, NposomKenneM 
KOTOPOrO OHM ABJIAIOTCA, 9TH BbIPOCTHI (pc. 2, y. 6.) He COMepXKaT *KeNTOUbIX 
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3epen. Tonopka chepMUsA IpWXOAMT B COMpHKOCHOBeHHE C WMTONMAasMaTHYeCKHM 
BbIPOCTOM, Kora OHA H3 aMIMyJIbl NepeXOAUT B KOHWeBOK KaHaJlell, a 3TO B He- 
CKOJIBKUX CIYUAAX HaGMOfasocb y2xKe Yepes 2—5 cekK. MocJIe OCeMeHEHHA H 3Ha- 
YHTeIbHO Yale — vepes 10 cek. Muorgla MoxKHO ObIMO BUAeTb B ABYX WIM Tpex 
MHUKpolMule OfHoro alia ClepMHH, TOJIOBKH KOTOPbIX OJHOBpeMeHHO BXOAAT 
B KOHIUeBbIe KaHaJIbitbl, — NO-BHAMMOMY, 9TO CJIy¥aH MOJIHCNepMHOrO OIIO- 
OTBOpeHHA. 

KourakT MexKy rouOBKOH CiepMHA WM IMTOMMasMaTHYeCKHM BbIPOCTOM 
y OCeTPOBbIX pbIO (busHOMOPHYeCKH COOTBETCTBYeT KOHTAKTY CllepMHA Henocpes- 
CTBeHHO C KOPTHKAJIbHbIM CloeM Alita y APyrHX XMBOTHBIX. OO 9TOM cBHjle- 
TeJIBCTBYeT COMOCTABJIeHHe JAHHbIX UMTOMOFMYeCKOrO HCCMeMOBaHHA C WHHAMMKOM 
KOPTHKaJIbHOM peakiuu B Alle ceBpiorH (*): HadaJIbHble M3MeHEHHA KOPTHKaJIb- 
HbIX PpaHys OOHApyXUBaIOTCA B HeKOTOPbIX AMaxX yxKe Yepes 2 ceK. MocHe 
‘OCeMeHEHHA, a BbieseHve rpaHys MoKeT MpoucxouTh Yepes 5—10 cek. (OHO 
WifleT HW B Alille, MpecTaBsIeEHHOM Ha pHc. 2). 4 

O6pas0BaHve AHWOM IMTONMasMaTHYeCKHX BbIPOCTOB WJM HUTeH, BCTYalo- 
(IMX B KOHTAKT CO ClepMHeM, ObIIO ONMCaHO AWA pAfa HKMBOTHDIX, B YaCTHOCTH 
WWA KuWeUHOAbIUamero Saccoglossus Kowalevskii (4) a nomuxetb! Pomatoce- 
ros triqueter (°). Y sTHxX 2KMBOTHbIX CIepMHH MOryT MPOHHKHYTb B AKO B 100K 
TOUKe efO NOBEPXHOCTH, H, COOTBETCTBEHHO, AHWO MOCbIMaeT BbIPOCT HaBCTpedy | 
CHepMHi0 JIMUIb Tocswe ero MpukKpelleHHa K OOon0¥Ke. B oTmH4He OT 9TOrO, 
B Alle OCeTPOBbIX PbIO, OJETOM MJIOTHBIMH OOOOUKAMH C OrpaHHYeHHbIM YHCJIOM 
MHKPOMWJIAPHbIX KaHaIblleB, WMTOMMasMaTHYecKHe BbIpOcTbl MopMupyioTcA 
paHblle, NO OTKMa\KU MKpbI WM ee OCeMeHeHHA. 

Viz Bcero cKa3aHHoro CJleflyeT, ITO Y OCeTPOBbIX PbIO KOHTAKT MexK]ly cllep- 
MUeM HW AHIOM yCTaHaBJIMBaeTtcs ellie JO TOTO, Kak CllepMHH MpoufeT Yepes Bce 
OSosIOUKH,— TOJOBKa CilepMUA TpHXOAMT B COMpHKOCHOBeHHe C UHTOMIA3Ma-) 
‘THYCCKHM BEIPOCTOM, OTXOAAWLMM OT KOPTHKaJIbHOrO COA AMA. DTOT KONTAKT 
MOXKeT HACTYMATb CIYCTA KOPOTKHH CpoK Noce JoOaBseHHA cnepMbl (2 cekK.), 
H pH ocrarounow KOHWeHTpalMN UM AKTMBHOCTH ClepMbl BCe Alla MoryT OBIT 
ONJOLOTBOpeHbI Ha NpoTsxeHHH 10—I15 cek. 


MuctutyT mMopdosornu xxHMBoTHEIX uM. A. H. Ceseptopna Tloctynuso 
Axaylemun Hayk CCCP 19 IV 1957 
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